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ABSTRACT 


A major  shift  from  cropland  to  urban  and  other  nonagri cultural  land  is 
expected  in  the  Susquehanna  River  Basin  by  1985-  It  is  anticipated 
that  only  about  50  percent  of  the  1964  cropland  acreage  will  be  used  to 
produce  crops  in  1985.  By  1985,  it  is  estimated  that  an  additional 
222,400  acres  of  land  will  be  needed  for  urban;  162,300  acres  for  high- 
ways; and  112,100  acres  for  water-based  recreation  areas.  The  expected 
sources  of  land  to  meet  these  needs  are  281,400  acres  from  crop  and 
pastureland  and  215,400  acres  from  forest  and  other  land. 

The  present  land  use  in  the  Basin  is  55  percent  forest  land,  24  percent 
cropland,  11  percent  urban  and  other  areas,  and  10  percent  pasture  or 
grass . 

Land  treatment  and  improved  management  are  currently  needed  on  about  65 
percent  of  the  cropland  and  60  percent  of  the  pastureland.  The  total 
estimated  initial  cost  of  installing  the  needed  land  treatment  prac- 
tices on  cropland  amounts  to  $104,133,703-  The  total  estimated  initial 
cost  of  land  treatment  measures  for  pastureland  amounts  to  $69,617,646. 
The  rate  of  applying  land  treatment  measures,  to  1985,  should  be  accel- 
erated 20  percent.  The  costs  for  accelerated  treatment  would  be 
$12,181,348  for  cropland  and  $9,746,429  for  pastureland. 

Treatment  applied  on  all  cropland  would  reduce  soil  loss  almost  11 
million  tons  per  year,  and  would  reduce  runoff  from  a 100-year  storm  of 
four-days  duration  by  an  average  of  8.7  percent.  Treatment  applied  on 
all  pastureland  would  reduce  soil  loss  over  838,000  tons  per  year,  and 
would  reduce  runoff  from  a 100-year  storm  of  four-days  duration  an 
average  of  5*5  percent. 

Infertile  overwash,  flood  plain  scour,  and  streambank  erosion  occur  lo- 
cally but  are  insignificant  in  the  Basin.  In  most  cases,  treatment  of 
these  areas  is  economically  unfeasible. 

The  916  million  acres  of  forest  land  in  the  Basin  need  at  least  one  of 
the  following  practices  for  protection  and  improvement:  fire  control, 

reforestation,  grazing  control,  insect  and  disease  control,  erosion 
control,  hydrologic  stand  improvement,  and  protection  from  improper 
cutting  practices. 

If  the  forest  lands  in  the  Basin  are  to  be  improved,  present  programs 
will  have  to  be  accelerated.  The  cost  of  recommended  accelerated 
forest  programs,  including  technical  assistance  and  installation,  is 
$46,051,000. 

Benefits  derived  from  the  forest  land  treatment  program  are  surface 
runoff  reduction  and  erosion  reduction.  Additional  benefits  that  will 
be  realized  from  the  planned  program  will  be  the  enhancement  of  natural 
beauty  and  wildlife  habitat,  creation  of  a more  pleasant  environment  in 
which  to  live  and  play,  and  expansion  of  the  economy  through  an  in- 
crease in  the  production  and  quality  of  raw  materials  for  the  wood 
products  industries. 
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Land  treatment  on  nonagri cultural  land  is  needed  to  protect  and  improve 
191,710  acres,  not  including  mined  areas.  A reclamation  plan  should  be 
developed  for  all  problem  mining  areas  which  include  123,700  acres  of 
strip-mine  coal  spoil  areas,  22,500  acres  of  deep-mine  culm  piles  and 
culm  material,  and  about  25,000  acres  of  areas  surface-mined  for  stone, 
clay,  sand,  gravel,  and  other  minerals.  The  cost  for  reclamation  of 
these  problem  areas  is  estimated  to  range  from  $45  to  $100  per  acre. 
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INTRODUCTION 


Objectives 

The  Susquehanna  River  Basin  Study  was  authorized  by  Congress  in  October 
1961.  The  purpose  of  the  United  States  Department  of  Agriculture's 
activities  in  the  study  is  to  contribute  to  the  preparation  of  a com- 
prehensive plan  for  the  coordinated  and  orderly  development  of  the 
water  and  land  resources  of  the  Susquehanna  River  Basin.  This  plan 
will  be  for  the  use  of  local,  State,  and  Federal  agencies  in  their  spe- 
cific planning  and  construction  to  assure  that  the  conservation, 
development,  and  utilization  of  water,  land,  and  related  resources  are 
directed  to  meet  immediate  and  projected  needs. 

The  United  States  Department  of  Agriculture  was  given  the  responsibili- 
ty of  appraising  the  present  and  future  use  of  water  and  related  land 
resources.  The  Department,  in  turn,  assigned  the  responsibility  for 
making  the  needed  studies  to  the  Economic  Research  Service,  Forest  Ser- 
vice, and  the  Soil  Conservation  Service.  Four  studies  were  made;  name- 
ly, (l)  Inventory  of  Potential  Upstream  Reservoir  Sites,  (2)  Floodwater 
Damage  in  Upstream  Watersheds,  (3)  Agricultural  Water  Requirements,  and 
(A)  Land  Treatment  and  Management. 

This  report  appraises  the  land  treatment  and  management  and  their  re- 
lationship to  water  resources  development.  It  reflects: 

1.  An  inventory  of  the  land  resources  as  compiled  from  the  basic  soil 
survey  and  other  data  to  provide  a base  for  determining  soil,  ero- 
sion, land  use,  and  cover  conditions. 

2.  An  estimate  of  land  use  adjustments  and  treatments  needed  on  open 
and  forest  land  for  proper  utilization  of  land  resources  within 
the  capability  of  the  land.  It  also  includes  consideration  of  po- 
tential recreation  land  needs  and  treatments. 

3.  An  estimate  of  benefits  that  can  be  expected  from  installation  of 
land  treatment  measures. 


Agency  Contributions 

The  Economic  Research  Service  provided: 

1.  Information  on  the  past  and  present  agricultural  production  and 
marketing  and  the  agricultural  economy  of  the  Basin. 

2.  An  estimate  of  the  agricultural  product  and  land  needs  for  both 
present  and  future. 

3.  Nonagricultural  land  requirements  for  urban,  highway,  and  water- 
oriented  recreation  use  for  present  and  future  conditions. 
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The  Forest  Service  provided: 

1.  An  analysis  of  forest  land  use,  ownership,  condition,  and  the 
relationship  of  condition  to  the  water  resource. 

2.  Treatment  needs  to  improve  the  hydrologic  condition  of  forested 
areas,  a suggested  program,  and  estimated  cost. 

The  Soil  Conservation  Service  provided: 

1.  The  inventory  of  soils,  erosion,  land  use,  and  cover  conditions 
for  open  land. 

2.  The  estimate  of  land  use  adjustment  and  treatment  needs  for  the 
open  land.  Consideration  was  given  to  potential  recreation  land 
needs  and  treatments. 


Size  and  Location 


The  Susquehanna  River  Basin  includes  an  area  of  approximately  17^ 
million  acres  or  27,500  square  miles.  Seventy-six  percent  of  this  land 
is  in  Pennsylvania,  23  percent  is  in  New  York,  and  one  percent  is  in 
Maryland.  All  or  parts  of  66  counties  are  included  in  this  area  (Fig- 
ure 1,  page  5). 


Cover  Conditions  and  Land  Use 


The  land  use  in  the  Basin  is  55  percent  forest  land,  24  percent  crop- 
land, 11  percent  urban  and  other  areas,  and  10  percent  pasture  or 
grass.  At  least  one-half  of  the  cropland  is  in  hay.  Therefore,  at  any 
given  time,  more  than  77  percent  of  the  Basin  has  a cover  of  grass  and 
trees.  A trend  towards  reforestation  and  less  intensive  crop  rotations 
will  increase  the  amount  of  grass  and  forest  cover. 

The  hydrologic  cover  conditions  in  cropland,  hayland,  and  pastureland 
were  rated  as  "good",  "fair",  and  "poor"  as  defined  in  the  Soil  Conser- 
vation Service's  National  Engineering  Handbook,  Section  4,  Part  1, 
Chapter  8.  The  hydrologic  conditions  in  the  forest  land  were  rated  as 
"excellent",  "very  good",  "good",  "fair",  "poor"  or  "very  poor"  as  de- 
fined in  the  U.  S.  Forest  Service's  Forest  and  Range  Hydrology  Hand- 
book, Chapter  4. 


Land  Capability 

Soils  are  grouped  into  capability  classes  which  are  a means  of  measur- 
ing soil  limitations  and  degree  of  hazard  when  used  for  agriculture. 
Capability  classes  are  numbered  from  I to  VIII  with  the  degree  of  use 
limitation  increasing  as  the  number  increases.  Capability  classes  I 
through  IV  are  suitable  for  cultivation.  They  can  also  be  used  for 
woodland,  wildlife,  or  recreation.  Soils  in  Class  I have  few  limita- 
tions, while  soils  in  Class  IV  have  severe  limitations.  Soils  in  Class 
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FIGURE  1 
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V through  VIII  are  generally  unsuited  for  cultivation  and  have  increas- 
ing limitations  for  pasture,  woodland,  and  wildlife  use  as  the  class 
number  increases. 


Land  Suited  for  Cultivation  and  Other  Uses 


Class  I 


Soils  which  have  few  limitations  that  restrict 
their  use. 


Class  II 


Class  III 


Class  IV 


Soils  which  have  some  limitations  that  reduce  the 
choice  of  plants  or  require  moderate  conservation 
practices . 

Soils  which  have  severe  limitations  that  may  re- 
duce the  choice  of  plants  or  require  special  con- 
servation practices,  or  both. 

Soils  which  have  very  severe  limitations,  that  re- 
strict the  choice  of  plants,  require  very  careful 
management , or  both . 


Land  Limited  in  Use  - Generally  Not  Suited  for  Cultivation 


Class  V . . 


Class  VI  . 


Class  VII  . 


Class  VIII. 


Soils  which  have  severe  limitations  that  are  im- 
practical to  remove.  Use  is  limited  largely  to 
pasture,  woodland,  or  wildlife. 

Soils  which  have  severe  limitations.  Generally 
unsuited  for  cultivation.  Use  is  largely  limited 
to  pasture,  woodland,  wildlife,  or  some  recreation. 

Soils  which  have  very  severe  limitations,  unsuited 
for  cultivation.  Use  is  largely  limited  to  pasture, 
woodland,  wildlife,  or  some  recreation. 

Soils  which  have  very  severe  limitations.  Use  is 
limited  to  watershed  protection,  wildlife,  or  some 
recreation. 


Land  capability  was  used  as  a basis  or  guide  in  developing  the  land 
treatment  needs  for  crop  and  pastureland.  The  acreage  in  each  land  use 
by  land  capability  class  is  shown  in  Appendix  I,  page  1,  Table  5. 


The  Pennsylvania  Soil  and  Water  Conservation  Commission  and  the  Penn- 
sylvania farm  organizations  have  requested  that  land  in  Capability 
Classes  I,  II,  and  III  be  preserved  for  agricultural  use  and  that  resi- 
dential, industrial,  and  housing  developments  be  kept  to  a minimum  on 
this  land.  The  accomplishment  of  this  objective  will  undoubtedly  re- 
quire the  passage  of  land  use  regulations  or  zoning  ordinances  in  order 
to  keep  this  land  in  agricultural  use . 
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AGRICULTURAL  LAND 


Land  Requirements 


The  Economic  Research  Service  used  an  activity  analysis  with  linear 
programming  techniques  in  estimating  the  best  use  of  the  land  resources 
in  the  Susquehanna  River  Basin  for  the  year  1985-  Production  patterns 
and  resource  requirements,  as  specified  by  the  linear  programming  anal- 
ysis, represent  the  use  of  the  resources  in  such  a way  as  to  minimize 
the  total  production  costs.  In  reality  such  an  ideal  use  of  resources 
is  unlikely  by  1985,  especially  to  the  degree  indicated1 by  the  analysis. 
The  analysis,  however,  does  indicate  the  direction  of  utilization.  The 
"ideal"  estimates  were  adjusted  to  reflect  a more  realistic  land  use  by 
1985. 

Land  Use 

Land  classification  and  use  determination  are  the  first  steps  in  delin- 
eating the  soil  and  water  problems  which  require  selected  land  treat- 
ment measures.  The  major  uses  of  land  were  estimated  for  1964  using, 
as  a basis,  the  Conservation  Needs  Inventory  of  1958  (Appendix  I,  page 
1,  Table  5).  Land  use  and  land  treatment  estimates  are  important  fac- 
tors in  developing  water  resources  to  meet  future  needs. 

The  major  shift  in  land  use  has  been  from  cropland  to  urban  and  other 
nonagri cultural  uses;  such  as,  highways,  public  buildings,  and  recrea- 
tion. Urban  and  other  land  use  will  likely  more  than  double  by  1985. 

The  increase  in  urban  and  other  uses  was  at  the  expense  of  cropland. 
About  50  percent  of  the  1964  cropland  will  be  used  to  produce  crops  in 
1985.  The  table  below  shows  the  estimate  of  land  use  acreage  for  the 
Susquehanna  River  Basin. 


TABLE  1 


Land  Use  Acreage  Estimates  for  the  Susquehanna  River  Basin,  1964  ~ 1985 


Use 

1964  i/ 
(Acres)-7 

1985 

(Acres) 

Cropland 

Pastureland 

4.157.000 

1.657.000 

2,167,000 

1,171,000 

Forest  Land 

9,673,000 

9,983,000 

Urban  Land  , 
Other  Land—/ 

737,000 

960,000 

1,182,000 

3,126,000 

Total  Land  Area 

17,407,000 

17,407,000 

1/  Figures  rounded  do  not  agree  exactly  with  those  in  text  and 
Appendix  tables. 

2/  Other  Land  includes  nonagricultural  land,  outside  urban  areas  of 
more  than  2500,  and  agricultural  land  not  used  as  cropland,  pas- 
ture,  or  forest  land. 


Land  use  by  subbasins  for  1964  and  1985  is  shown  in  Appendix  I,  page  2, 
Tables  6 and  7. 


7 


Land  Treatment 


Land  treatment  and  improved  management  are  currently  needed  on  about 
65  percent  of  the  cropland  and  60  percent  of  the  pastureland.  Land 
treatment  and  management  needs  on  cropland  are  related  primarily  to  the 
protection  and  improvement  of  the  land  from  erosion,  excess  water,  and 
unfavorable  soil  conditions  (Appendix  I,  page  3,  Table  8).  The  treat- 
ment and  management  needs  on  pastureland  are  related  primarily  to 
establishment  and  maintenance  of  cover  (Appendix  I,  page  4,  Table  9). 
The  treatment  and  management  needs  for  crop  and  pastureland  were  de- 
veloped by  the  Soil  Conservation  Service  and  are  based  on  the  acre- 
ages in  these  uses  in  1964-  The  needs  were  calculated  on  this  basis 
because  landowners  will  undoubtedly  treat  thousands  of  acres  of  crop 
and  pastureland  before  it  is  converted  to  other  uses.  Treatment  will 
protect  this  land  until  it  is  converted  to  other  uses  and,  in  many 
cases,  after  it  has  been  converted.  The  Pennsylvania,  Maryland,  and 
New  York  Soil  and  Water  Conservation  Needs  Inventories  were  used  as  a 
basis  for  making  the  estimates. 

Cropland  Treatment  Needs 

There  are  4,157,120  acres  in  the  Basin  being  used  for  cropland. 
Only  238,615  acres  do  not  have  actual  or  potential  problems  that 
limit  use  except  those  related  to  restoration  and  maintenance  of 
fertility  and  tilth  which  may  be  corrected  by  high  level  manage- 
ment. 

Soil  erosion  is  a dominant  problem  on  3,197,645  acres  of  cropland. 
Included  is  land  with  a dominant  erosion  problem,  land  with  a 
dominant  erosion  problem  and  a secondary  problem  of  excess  water, 
and  land  with  a dominant  problem  of  erosion  and  a secondary  prob- 
lem of  unfavorable  soil  conditions.  Treatment  has  been  applied  on 
920,415  acres  of  this  land.  The  remaining  2,277,230  acres  can  be 
protected  and  improved  through  the  use  of  proper  conservation 
practices  and  high  level  management. 

Excess  water  caused  by  a high  water  table  or  by  temporary  flooding 
is  a dominant  problem  on  544, 5C5  acres  of  cropland  in  the  Basin. 
Included  is  land  with  only  a dominant  excess  water  problem,  land 
with  a dominant  excess  water  problem  and  a secondary  problem  of 
unfavorable  soil  conditions.  Treatment  has  been  applied  on 
210,380  acres  of  this  land.  The  remaining  334,125  acres  can  be 
protected  and  improved  by  providing  drainage  or  protection  from 
flooding  and  through  the  use  of  erosion  control  practices  and  high 
level  management. 

Unfavorable  soil  conditions  such  as  stoniness,  shallowness  to  bed- 
rock, low  moisture  holding  capacity,  low  fertility,  or  other  sim- 
ilar conditions  are  a dominant  problem  on  176,355  acres  of  crop- 
land. Included  is  land  with  only  a dominant  unfavorable  soil 
condition,  land  having  a dominant  unfavorable  soil  condition  and 
a secondary  problem  of  erosion,  and  land  having  a dominant  un- 
favorable soil  condition  and  a secondary  problem  of  excess  water. 
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Treatment  has  been  applied  on  86,820  acres  of  this  land.  The  re- 
maining 89,535  acres  can  be  protected  and  improved  through  the  use 
of  erosion  control,  drainage  practices,  and  high  level  management. 

Pastureland  Treatment  Meeds 

There  are  1,657,380  acres  now  being  used  for  pasture.  Treatment 
is  not  needed  or  is  not  feasible  on  667,020  acres.  Estimates  in- 
dicate that  it  was  not  feasible  to  treat  about  12.7  percent  of 
this  area.  Treatment  and  management  are  needed  to  protect  and  im- 
prove the  remaining  990,360  acres. 

There  are  902,490  acres  that  need  to  be  established  or  reestab- 
lished or  the  vegetative  cover  improved.  This  area  includes  the 
acreage  expected  to  be  converted  from  other  uses,  land  in  pasture 
in  such  poor  condition  that  it  needs  to  be  completely  reestab- 
lished, and  land  in  pasture  on  which  vegetative  cover  was  inad- 
equate but  could  be  restored  to  a satisfactory  condition  by 
improvement  and  management  measures. 

There  are  187,510  acres  that  need  protection  from  overgrazing, 
erosion,  or  encroachment  of  woody  and  noxious  plants.  The  over- 
grazing  problem  can  be  corrected  by  proper  management  of  livestock, 
or  the  installation  of  supplementary  watering  facilities.  Erosion 
can  be  controlled  through  the  use  of  erosion  control  measures. 
Excess  water  is  a problem  on  189,980  acres.  The  excess  water  prob- 
lem can  be  improved  through  the  use  of  drainage  or  flood  protection 
measures.  More  than  one  of  these  problems  may  occur  on  the  same 
acreage . 

Estimated  Land  Treatment  Costs 


The  estimated  land  treatment  costs  for  cropland  and  pasture  were  devel- 
oped by  the  Soil  Conservation  Service  using  1964  rates. 

The  land  treatment  costs  for  cropland  are  based  on  the  installation  or 
establishment  of  contour  cultivation,  stripcropping  systems,  diver- 
sions, terraces,  grassed  waterways  and  outlets,  open  drains,  tile 
drains,  or  other  permanent  type  soil  and  water  conservation  practices. 
They  do  not  include  fertilizer,  lime,  and  other  production  costs.  The 
initial  installation  of  these  practices  will  cost  landowners  about 
$87,068,933  as  shown  in  Appendix  I,  page  6,  Table  11.  Technical  assis- 
tance needed  to  install  these  practices  will  cost  an  additional 
$17,065,770.  The  total  estimated  initial  cost  of  installing  the  needed 
land  treatment  practices  on  cropland  amounts  to  $104,134,703.  Appendix 
I,  page  5,  Table  10,  outlines  an  estimated  timetable  for  installing 
these  needed  practices. 

The  estimated  needed  land  treatment  costs  for  pastureland  are  based  on 
establishing  new  pasture,  reestablishing  old  pasture,  improvement  of 
cover  on  land  now  in  pasture,  and  protecting  pastureland  from  overgraz- 
ing, erosion,  encroachment  of  woody  and  noxious  plants,  and  excess 
water.  These  costs  include  fertilizer,  lime,  seed,  labor,  machinery, 
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spray  materials,  and  the  installation  of  needed  diversions,  open 
drains,  tile  drains,  additional  stock  watering  facilities,  fencing,  and 
the  reseeding  of  steep  land  in  contour  or  field  strips.  The  initial 
establishment  or  installation  of  these  land  treatment  measures  will 
cost  landowners  about  $65,744,684  as  shown  in  Appendix  I,  page  9,  Table 
14.  Technical  assistance  needed  in  the  establishment  or  installation 
of  these  land  treatment  measures  will  cost  an  additional  $3,872,962. 

The  total  estimated  initial  cost  of  the  land  treatment  measures  for 
pastureland  amounts  to  $69,617,646.  Appendix  I,  page  8,  Table  13,  out- 
lines an  estimated  timetable  for  installing  or  applying  the  practices 
and  treatments. 


Estimated  Benefits  from  Land  Treatment 


Land  treatment  to  be  applied  on  cropland  by  1985  will  reduce  the  aver- 
age annual  soil  loss  more  than  six  million  tons  per  year.  Treatment 
applied  on  all  cropland  would  reduce  soil  loss  almost  11  million  tons 
per  year,  or  an  average  of  about  68  percent  (Appendix  I,  page  11,  Table 
16). 

Land  treatment  to  be  applied  to  cropland  by  1985  will  reduce  the  runoff 
from  a 100-year  storm  of  four  days  duration  over  48,000  acre-feet. 
Treatment  applied  on  all  cropland  would  reduce  the  runoff  almost  88,000 
acre-feet,  or  an  average  of  8.7  percent  (Appendix  I,  page  12,  Table  17). 

Land  treatment  to  be  applied  to  pastureland  by  1985  will  reduce  the 
average  annual  soil  loss  more  than  586,000  tons  per  year.  Treatment 
applied  on  all  pastureland  would  reduce  soil  loss  over  838,000  tons  per 
year,  or  an  average  of  71  percent  (Appendix  I,  page  13,  Table  18). 

Land  treatment  to  be  applied  to  pastureland  by  1985  will  reduce  the 
runoff  from  a 100-year  storm  of  four  days  duration  over  11,000  acre- 
feet.  Treatment  applied  on  all  pastureland  would  reduce  the  runoff 
over  16,000  acre-feet,  or  an  average  of  5.5  percent  (Appendix  I,  page 
14,  Table  19). 


Need  for  Acceleration  of  Land  Treatment 


The  crop  and  pastureland  treatment  estimated  to  be  accomplished  by 
1985  is  based  on  the  amount  of  technical  assistance  and  cost-sharing 
available  to  landowners  in  1964.  The  rate  of  applying  land  treatment 
measures  should  be  accelerated  20  percent.  Additional  funds  for  tech- 
nical assistance  and  cost-sharing  will  need  to  be  made  available  to 
achieve  this  acceleration  over  and  above  the  1964  levels. 

If  the  land  treatment  on  cropland  was  accelerated  20  percent  to  1985, 
it  would  result  in  the  treatment  of  an  additional  303,125  acres  (Appen- 
dix I,  page  5,  Table  10).  The  cost  of  this  acceleration  would  amount 
to  $10,188,182  for  installation  and  $1,993,166  for  technical  assistance 
(Appendix  I,  page  7,  Table  12).  This  accelerated  land  treatment  would 
reduce  the  erosion  loss  an  additional  1,206,975  tons  per  year  (Appendix 
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I,  page  11,  Table  16).  Runoff  from  a 100-year  frequency  storm  would 
be  reduced  an  additional  9,657  acre-feet  (Appendix  I,  page  12,  Table 
17). 

If  the  land  treatment  on  pastureland  was  accelerated  20  percent  to 
1985,  it  would  result  in  the  treatment  of  an  additional  138,650  acres 
(Appendix  I,  page  8,  Table  13).  The  additional  cost  of  this  accelera- 
tion would  amount  to  $9,202,123  for  installation  and  $544,306  for 
technical  assistance  (Appendix  I,  page  10,  Table  15).  The  accelerated 
land  treatment  would  reduce  the  erosion  loss  an  additional  117,333  tons 
per  year  (Appendix  I,  page  13,  Table  18).  Runoff  from  a 100-year  fre- 
quency storm  would  be  reduced  an  additional  2,276  acre-feet  (Appendix 
I,  page  14,  Table  19). 

The  change  in  land  ownership  that  will  take  place  to  1985  will  un- 
doubtedly have  an  influence  on  the  total  amount  of  land  treatment 
measures  on'  the  land. 

The  recommended  acceleration  in  the  land  treatment  program  will  encour- 
age landowners  to  make  needed  land  use  adjustments.  It  will  also 
speedup  the  installation  or  application  of  needed  soil  and  water  con- 
servation measures  and  treatment.  These  land  use  adjustments,  along 
with  the  installation  and  application  of  needed  measures  and  treat- 
ment, will  improve  the  potential  of  the  Basin  to  produce  agricultural 
crops  over  a long  period  of  time  without  causing  soil  deterioration. 

The  recommended  acceleration  will  provide  monetary  benefits  to  the 
landowner,  thereby  improving  the  economy  of  the  Basin. 

The  land  treatment  program  recommended  for  the  Basin  will  conserve  and 
improve  the  natural  resources,  establish  a permanent  and  balanced  agri- 
culture, improve  the  economy,  and  reduce  the  hazards  of  flooding  and 
sedimentation . 


Other  Agricultural  Land  Damage 

Infertile  overwash  is  sand  and  gravel  deposited  on  flood  plains  by 
floodwaters.  Minor  amounts  of  infertile  overwash  occur  locally  but  are 
considered  insignificant  in  the  Basin.  In  most  cases,  concentrations 
of  overwash  on  the  flood  plains  are  caused  by  tributaries  in  narrow 
valleys  having  steep  gradient  which  results  in  high  stream  velocities. 
The  high  velocities  enable  the  streams  to  carry  large  particles  to  the 
flood  plains  where  a sudden  drop  in  velocity  causes  the  streams  to 
deposit  their  sediment  load.  The  result  is  a concentration  of  overwash 
of  relatively  large  sized  particles  in  a small  area. 

Infertile  overwash  can  be  eliminated  in  most  cases  by  constructing 
debris  basins  to  intercept  the  material  before  it  reaches  the  flood 
plain.  This  is  generally  considered  economically  unfeasible  since  the 
problem  is  usually  very  localized  and  the  cost  is  high. 

Flood  plain  scour  is  caused  by  a stream  overflowing  its  banks  during 
flood  stage.  Most  damage  occurs  where  a stream  cuts  across  a meander 
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and  scours  off  the  topsoil,  leaving  the  subsoil  exposed.  Flood  plain 
scour  is  a minor  problem.  Most  of  the  scour  damage  observed  was  in 
the  upstream  parts  of  the  Basin  on  low  value  land. 

Flood  plain  scour  can  be  eliminated  by  use  of  flood  control  measures 
which  include  both  structures  and  land  treatment;  however,  structural 
measures  are  usually  not  economically  feasible  because  of  the  low  value 
of  the  land  involved. 

Streambank  erosion  in  itself  causes  minor  damage  to  the  land  within 
the  Susquehanna  River  Basin.  The  majority  of  land  being  damaged  is  of 
low  value;  therefore,  the  monetary  loss  is  relatively  small.  However, 
the  sediment  produced  by  this  type  of  erosion  reduces  water  quality, 
damages  fish  habitat,  and  contributes  to  the  sedimentation  problem  in 
the  streams  and  rivers. 

Prevention  of  streambank  erosion  is  usually  costly.  Establishment  and 
maintenance  of  permanent  vegetation  is  probably  the  best  and  least  ex- 
pensive method  of  protecting  streambanks  against  erosion.  Flood  con- 
trol measures,  such  as  stream  channel  improvement,  are  effective  in 
reducing  streambank  erosion. 


Farm  Recreational  Opportunities 

The  farmlands  in  the  Basin  provide  many  opportunities  for  farm  families 
to  develop  private  income  producing  recreation  enterprises.  The  amount 
of  land  required  is  usually  small.  Many  of  these  activities  and  facil- 
ities can  be  incorporated  into  a multiple  use  program  for  the  farmland. 

Tent  and  trailer  camping  areas,  hunting  cabins,  vacation  cabins,  picnic 
areas,  walking  or  riding  trails,  and  other  similar  facilities  can  be 
developed  in  connection  with  open  land  and  farm  woodlots.  Vacation 
farms  and  riding  stables  can  also  be  developed  in  conjunction  with  the 
farm  operation. 

Outdoor  recreation  is  enhanced  when  wildlife  is  abundant.  Wildlife 
benefits  from  soil  and  water  conservation  practices  applied  on  crop- 
land. Consideration  should  be  given,  in  assisting  landowners  in 
developing  soil  and  water  conservation  plans  for  their  land,  to  the 
planning  and  installation  of  additional  biology  practices  on  or  adja- 
cent to  cropland.  Practices,  such  as  hedgerow  planting,  field  border 
planting,  and  wildlife  food  and  cover  planting  are  applicable  on  all 
cropland.  Streambank  planting  can  be  made.  Marshes,  farm  ponds,  and 
pond  area  plantings  can  be  installed  on  most  of  the.  fields  having  dom- 
inant or  excess  water  problems.  The  farm  woodlots  can  be  improved  for 
wildlife  habitat  through  proper  timberstand  improvement  and  harvest 
cuttings.  These  improvements  in  habitat  will  benefit  wildlife  popula- 
tions . 
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Programs  Available  to  Help  Solve  Problems 


There  are  many  Federal,  State,  county  and  municipal  agencies  and  organ- 
izations which  have  programs  that  help  in  solving  the  problems  relating 
to  the  conservation  and  improvement  of  the  agricultural  land  in  the 
Susquehanna  River  Basin.  All  of  the  land  area  in  the  Basin  is  within 
soil  and  water  conservation  districts.  These  districts  operate  under 
State  Law  and  are  supervised  by  State  commissions  or  committees.  One 
of  their  main  objectives  is  to  work  with  and  encourage  local  land- 
owners  to  plan  and  install  soil  and  water  conservation  practices 
through  cooperation  with  Federal  and  State  agencies.  Some  of  the  agen- 
cies and  organizations  which  have  major  programs  and/or  responsibili- 
ties in  this  field  are:  Soil  Conservation  Service,  Agricultural  Stabi- 

lization and  Conservation  Service,  Farmers  Home  Administration,  U.  S. 
Fish  and  Wildlife  Service,  State  Soil  and  Water  Conservation  Commis- 
sions or  Committees,  State  Conservation  Departments,  Cooperative 
Extension  Service,  Agricultural  Experiment  Station,  State  Forests, 
Waters,  and  Parks  Agencies,  State  Game  and  Fish  Agencies,  State  Depart- 
ments of  Highway,  County  Commissioners,  Township  Supervisors,  Planning 
Commissions,  and  other  similar  agencies  or  organizations. 
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FOREST  LAND 


Approximately  9.6  million  acres  or  55  percent  of  the  Basin  area  is 
forest  land.  The  forested  area  in  the  eight  subbasins  is  shown  in 
Appendix  I,  page  15,  Table  20.  Figure  2,  on  the  following  page, 
shows  the  percent  of  forest  land  by  subbasins.  Approximately  77  per- 
cent of  the  forest  land  is  privately  owned.  The  remaining  23  percent 
is  publicly  owned  (Table  20). 

Relationship  of  Forest  Cover  to  Watershed  Condition 

The  type  of  management  received  by  that  portion  of  the  Basin  in  forest  ' 
cover  has  significant  effect  on  the  quality,  quantity,  and  timing  of 
the  runoff  from  that  area.  Proper  management  of  forest  cover  is  partic- 
ularly important  on  the  headwater  areas,  at  the  higher  elevations,  and 
on  the  steeper  slopes  and  poor  shallow  soils. 

The  influence  of  the  forest  cover  begins  with  interception  of  some  of 
the  precipitation.  Some  of  the  intercepted  precipitation  evaporates 
from  the  foliage.  Impact  of  the  remaining  intercepted  precipitation 
upon  the  soil  is  broken  and  softened.  The  organic  layer  of  litter  and 
humus  produced  by  the  forest  further  absorbs  the  impact,  thereby  re- 
ducing soil  movement.  This  layer  also  creates  favorable  conditions  fcr 
infiltration  and  percolation,  and  provides  a bed  in  which  soil  struc- 
ture improving  plants  and  organisms  become  established. 

Root  systems,  living  and  dead,  improve  soil  permeability.  Withdrawal 
of  soil  moisture  through  vegetative  processes  maintains  a soil  reser- 
voir for  holding  precipitation.  Physical  obstacles  in  the  form  of 
stems,  roots,  and  litter  slow  down  surface  runoff  and  reduce  erosion 
and  sedimentation.  Concrete  frost,  impermeable  to  infiltration,  sel- 
dom if  ever  forms  in  the  soil  under  a forest  cover.  Snow  melt  is 
delayed  beyond  melt  from  open  areas,  desynchronizing  peak  runoff  peri- 
ods . 

Removal  of  vegetation  by  cutting,  burning,  or  grazing  affects  the  above 
relationships.  When  the  organic  layer  is  partially  destroyed  by  fire, 
it  is  exposed,  and  increased  air  movement  and  evaporation  occur  result- 
ing in  accelerated  oxidation  and  greater  raindrop  impact.  As  a result, 
the  soil  surface  layer  becomes  more  compact  and  surface  runoff  is 
increased.  When  logging  is  involved,  poorly  located,  constructed,  and 
maintained  roads  may  contribute  to  accelerated  erosion.  However, 
forest  lands  can  be  so  managed,  and  logging  operations  so  performed, 
that  timber  crops  can  be  removed  from  an  area  without  impairing  the 
production  of  high  quality  water,  recreation  use  or  wildlife  habitat. 


Relationship  of  Forest  Land  to  Recreation 

The  value  of  forested  land  as  a place  for  recreation  and  a habitat  for 
fish  and  wildlife  is  increasing  each  year.  Forests  and  water  are  the 
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FIGURE  2 
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focal  points  of  outdoor  recreation.  The  recreation  problem  today  is 
not  one  of  the  amount  of  area  available,  but  of  the  effectiveness  of 
the  areas  that  are  available.  Recreation  interests  and  activities 
change  -with  time.  As  mobility  continues  to  increase,  more  people  will 
travel  farther  to  enjoy  outstanding  scenic  wilderness  and  natural 
areas . 

About  60  percent  of  all  recreation  activities  today  are  not  oriented  to 
specific  facilities  or  developed  sites.  Fishing,  hunting,  boating, 
bird  watching,  hiking,  riding,  wilderness  travel,  berry  and  mushroom 
picking,  mountain  climbing,  and  many  other  activities  spread  visitors 
throughout  all  of  the  public  and  private  lands  that  are  not  closed  to 
these  uses. 

The  majority  of  outdoor  recreation  activities  are  compatible  or  can  be 
compatible  with  other  uses.  In  many  cases,  multiple  use  of  the  resour- 
ces will  actually  enhance  each  of  the  several  uses,  especially  recrea- 
tion. Hunting  and  fishing  use  is  a good  illustration  of  this.  The 
beneficial  effects  of  proper  timber  harvesting  in  building  up  favorable 
wildlife  habitat  are  well  established.  Hunting  is  an  effective  way  to 
protect  big  game  habitat  from  overuse.  Reforestation  to  stop  erosion 
of  soil  from  denuded  or  burned  areas  has  obvious  benefits  for  fish  pop- 
ulations dependent  upon  clean  water.  Protection  of  forests  from  fire, 
insects,  and  disease  benefits  the  recreationist  in  regard  to  personal 
safety  and  esthetic  values.  Hydrologic  stand  improvement  of  the  forest 
land  can  result  in  the  improvement  of  wildlife  habitat  and  an  increase 
in  the  amount  of  food  available  for  forest  wildlife. 


The  Timber  Resource 


The  Susquehanna  River  Basin  lies  in  the  Eastern  Hardwood  Transition 
Zone.  Thus,  the  southern  portion  contains  species  representative  of 
the  south;  such  as,  yellow  poplar,  southern  red  oak,  the  gums,  and  some 
yellow  pines.  The  northern  areas  of  the  Basin  contain  some  species; 
such  as,  black  cherry,  white  ash,  white  pine,  hemlock,  the  maples, 
beech,  basswood,  and  birches  characteristic  of  northerly  areas. 

The  Basin  has  a very  wide  variety  of  species.  The  more  valuable  black 
cherry,  black  walnut,  yellow  poplar,  red  oak,  yellow  birch,  and  ash  are 
not  as  plentiful  as  are  some  of  the  less  valued;  such  as,  red  maple, 
beech,  and  chestnut  oak.  Proper  management  can,  however,  favor  the 
valuable  species  at  the  expense  of  the  less  valued.  Composition  is 
about  92  percent  hardwood,  with  over  50  percent  of  the  area  in  the  oak 
or  oak -hickory  type,  and  the  balance  in  beech,  birch,  and  maple  type 
(Figure  3). 

Most  of  the  timber  within  the  Basin  is  in  stands  of  small-sized  trees 
usually  in  the  category  of  medium  pole-sized  timber  to  light  saw- 
timber  class  (Appendix  I,  page  16,  Table  21).  Sawtimber  size  tends  to 
remain  consistently  small  for  species  of  value  oecause  they  are  cut  as 
soon  as  they  are  of  log  size.  The  less  valuable  species  are  left  to 
grow  and  occupy  space  that  could  be  converted  to  the  more  valuable  spe- 
cies. 
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FIGURE  3 
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Although  the  Basin  is  well  covered  with  quantities  of  timber , the  qual- 
ity can  be  greatly  improved.  Approximately  one-fourth  of  the  hardwood 
sawtimber  will  produce  logs  of  medium  grade  or  better . There  is  an 
excellent  opportunity  to  improve  the  grade  of  the  remainder  through 
proper  management.  In  the  category  of  softwood  sawlogs,  the  situation 
is  much  better.  Two-thirds  of  the  softwood  logs  will  produce  common 
and  better-grade  lumber.  Hardwoods,  because  of  the  greater  quantities, 
offer  the  best  chance  for  future  development. 

Size,  species,  and  quality  of  available  timber  are  among  the  factors 
that  determine  the  potential  for  development  of  timber-based  indus- 
tries . 

From  the  turn  of  the  century  up  until  the  last  decade,  there  has  been  a. 
steady  decline  in  timber  production  within  the  Basin.  This  decline, 
combined  with  a steady  increase  in  forest  land  area,  has  resulted  in  an 
imbalance  in  the  ratio  of  growth  to  harvest  of  timber.  At  the  present 
time,  the  annual  harvest  of  timber  is  slightly  more  than  one-third  of 
annual  growth.  This  may  at  first  appear  to  be  a favorable  situation. 
Growth  in  excess  of  harvest  will  tend  to  build  up  growing  stock.  A 
level  of  demand  for  small  sizes  and  inferior  species  is  needed  to  im- 
prove the  quality  of  the  growing  stock  by  removal  of  the  less  desirable 
trees. 

The  fact  that  cut  is  far  exceeded  by  growth  does  not  imply  that  more 
timber  of  a given  species,  quality,  or  size  is  grown  each  year  than  is 
needed  or  can  be  consumed.  For  example,  substantially  more  softwood  is 
cut  yearly  than  is  grown.  Also,  much  hardwood  that  is  of  merchantable 
size  is  left  standing  because  its  poor  quality  makes  it  unmerchantable. 
Good  quality  lumber  always  finds  a market;  conversely,  markets  are  hard 
to  find  for  poor  quality  merchandise. 


Forest  Land  Treatment  Needs 


Hydrologic  improvement  of  the  9.6  million  acres  of  forest  land  in  the 
Basin  is  needed  and  can  be  reached  only  through  a cooperative  effort  by 
all  interested  Federal,  State,  and  municipal  agencies,  private  groups, 
and  wood-using  industries. 

Appendix  I,  page  17,  Table  22  shows  the  estimated  total  acreage  of 
treatment  needed  by  subbasins.  Appendix  I,  page  18,  Table  23  shows  the 
estimated  total  acreages  of  treatment  needed  by  states. 

The  following  forest  land  management  practices  would  accomplish  the 
needed  improvement  in  addition  to  contributing  to  the  economic  develop- 
ment of  the  Basin: 

Fire  Control 


Protection  of  the  forest  land  from  damage  or  destruction  by  fire 
is  essential  to  secure  maximum  benefits  in  water,  timber,  recrea- 
tion facilities,  and  wildlife  habitat.  Over  the  past  30  years, 
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the  yearly  acreage  burned  in  the  Basin  has  been  reduced  about  75 
percent.  The  average  number  of  fires  per  year  has  been  reduced 
more  than  50  percent.  This  has  been  brought  about  through  a com- 
bination of  improvement  of  all  State  fire  fighting  organizations 
and  the  cooperation  of  the  citizens  in  preventing  fires.  At  pres- 
ent, adequate  fire  protection  is  provided  by  the  State  Forestry 
agencies  of  New  York,  Pennsylvania,  and  Maryland  in  cooperation 
with  the  U.  S.  Forest  Service  under  the  Clarke-McNary  Cooperative 
Fire  Control  Program.  Cooperative  agreements  with  local  fire  de- 
partments have  been  a key  factor  in  fire  control  in  late  years. 

The  present  favorable  situation  should  not  be  viewed  with  compla- 
cency. It  requires  the  continued  support  of  the  State  agencies 
and  the  residents  of  the  Basin.  Water  resource  groups  should  lend 
their  active  support  to  this  program  which  is  vital  to  the  water 
resource.  Drought,  changes  in  land  use,  and  changes  in  hazards 
and  risk  factors  may  require  an  acceleration  of  present  programs, 
in  which  case,  benefits  accruing  to  water  interests  may  justify 
direct  financial  support  by  such  interests. 

Reforestation 


Changes  in  land  use  over  the  past  several  years  have  resulted  in 
thousands  of  acres  within  the  Basin  being  converted  to  planta- 
tions of  one  kind  or  another.  Abandonment  of  farmland  on  the 
Allegheny  Plateau  is  taking  place  rapidly.  Many  cut-over  areas 
have  failed  to  regenerate  themselves  and  have  had  to  be  reforested 
through  planting.  Reforestation  will  have  to  be  continued  in  the 
future.  It  is  estimated  that,  at  the  present  time,  the  Basin  con- 
tains nearly  150,000  acres  in  need  of  this  treatment.  Projections 
indicate  that  an  additional  62,000  acres  will  be  converted  to 
forest  between  now  and  the  year  2020. 

Grazing  Control 


Field  examinations  indicate  that  there  are  a total  of  891,000 
acres  of  forest  land  within  the  Basin  which  need  protection  from 
grazing.  A large  share  of  this  is  protection  from  grazing  of 
domestic  animals.  There  are  also  many  areas  that  have  been  dam- 
aged through  heavy  concentrations  of  deer. 

Insect  and  Disease  Control 

State  and  Federal  agencies  are  conducting  a cooperative  program 
of  insect  and  disease  control  in  the  forested  area  of  the  Basin. 
At  the  present  time,  the  chief  concern  is  a rather  serious  out- 
break of  several  hardwood  defoliators  which  has  developed  in  Sub- 
basins II,  III,  IV,  and  V over  the  past  few  years.  The  1965  out- 
break was  one  of  the  most  severe  experienced  in  the  northern 
hardwoods  of  Pennsylvania  and  resulted  in  heavy  to  complete  defo- 
liation of  over  one-half  million  acres  of  forest  land.  All  spe- 
cies of  hardwoods  in  the  area  were  affected,  including  the  more 
valuable  species;  such  as,  sugar  maple,  black  cherry,  and  ash. 
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Er osion  Control 


It  is  estimated  that  approximately  53,000  acres  of  forest  land 
within  the  Basin  are  in  need  of  tree  planting  for  erosion  control. 
This  is  in  addition  to  the  area  previously  discussed  under  "Re- 
forestation." This  acreage  is  made  up  mainly  of  understocked, 
formerly  cleared  land,  that  is  severely  eroded.  (Strip-mined 
areas  are  treated  in  a separate  section. ) On  poorly  located  and 
constructed  logging  roads,  mine  access  roads,  and  skid  trails, 
water  disposal  measures  are  needed  to  control  erosion. 

Hydrologic  Stand  Improvement 

Hydrologic  stand  improvement  work  is  needed  on  a total  of  approxi- 
mately five  million  acres  of  forest  land  in  the  Basin.  Some  of 
the  measures  needed  are  thinnings,  weedings,  sanitation  cuts  and 
pruning.  These  operations  will  improve  hydrologic  condition  of 
the  stands  and  at  the  same  time  benefit  the  future  timber-based 
economy  and  recreation  values  of  the  Basin. 

Protection  from  Improper  Cutting  Practices 

There  are  over  6.2  million  acres  of  forest  land  within  the  Basin 
that  need  protection  from  improper  cutting  practices.  Technical 
assistance  provided  to  private  landowners  by  State  forestry  organ- 
izations in  cooperation  with  Forest  Service  should  be  expanded  to 
meet  this  need. 


Existing  Projects  and  Programs 

There  are  many  Federal,  State,  county,  municipal  and  cooperative  pro- 
grams that  can  facilitate  the  installation  of  the  recommended  treat- 
ments. Some  of  these  are  listed  as  follows: 

1.  All  states  within  the  Basin  have  conservation  agencies  with 
various  programs  which  deal  with  one  or  more  of  the  existing 
problems . 

2.  All  states  within  the  Basin  have  cooperative  U.  S.  Forest  Ser- 
vice - State  programs  in  fire  control,  forest  management,  re- 
forestation, insect  and  disease  control  and  watershed 
management . 

3-  The  USDA  Agricultural  Conservation  Program  provides  cost 

sharing  to  private  landowners  for  the  installation  of  approved 
practices . 

4.  Watershed  research  is  being  continued  by  the  U.  S.  Forest  Ser- 
vice in  cooperation  with  several  State  departments,  universi- 
ties, municipalities,  and  private  companies. 

Approximately  23  percent  of  the  forest  land  within  the  Basin  is  public- 
ly owned  (Table  20).  A large  percent  of  this  is  owned  by  the  states, 
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some  by  counties,  and  a small  amount  by  municipalities.  All  of  these 
areas  will  eventually  receive  the  needed  treatments.  The  77  percent  of 
privately-owned  forest  land  must  receive  treatment  through  the  use  of 
private  funds  or  funds  provided  through  State  programs  or  one  of  the 
cooperative  programs  mentioned  above.  Most  of  these  cooperative  pro- 
grams must  be  supplemented  by  a substantial  amount  of  private  money 
before  the  job  is  accomplished.  Technical  assistance  through  advice 
and  planning  is  available  for  most  of  these  cooperative  programs. 

Appendix  I,  page  19,  Table  24  indicates  that  present  programs  will  fail 
to  meet  any  meaningful  amount  of  the  needs  by  1985-  This  is  especially 
true  regarding  such  practices  as  Protection  from  Grazing,  Protection 
from  Overcutting,  and  Hydrologic  Improvement  Work.  Strip-mine  rehabil- 
itation work  in  areas  disturbed  previous  to  1945  will  not  advance 
rapidly  under  present  programs.  If  the  hydrologic  condition  of  the 
forest  lands  is  to  be  improved,  present  programs  will  have  to  be  accel- 
erated. One  way  to  accelerate  the  present  cooperative  programs  would 
be  to  establish  an  80  percent  Federal,  20  percent  State  contribution 
for  technical  assistance  financing  and  an  80  percent  Federal,  20  per- 
cent private  financing  ratio  for  installation  of  approved  practices. 

A hydrologic  evaluation  of  the  forest  land  indicates  that  it  has  a 
medium  to  high  potential  to  improve  hydro logic ally.  Physical  benefits 
to  be  derived  from  the  proposed  forest  land  treatment  program  include 
increased  rates  in  infiltration  of  precipitation  with  resulting  reduc- 
tion of  runoff.  This  will  in  turn  supplement  structural  flood  control 
measures,  reduce  soil  movement,  and  improve  water  quality.  Table  2, 
following,  indicates  by  subbasins  the  reductions  in  runoff  and  erosion 
that  will  be  realized  as  a result  of  the  proposed  program. 


TABLE  2 


Benefits  to 

be  Derived 

from  the  Proposed  Forest  Land  Treatment 

Program 

Surface 

Runoff  Reduction!/ 

Erosion  Reduction^/ 

Subbasin 

Inches 

Percent 

Tons/Sq.  Mi./Yr. 

Percent 

I 

.35 

7 

44.8 

25 

II 

.32 

8 

38.4 

19 

III 

.35 

7 

44  • 8 

21 

IV 

.12 

3 

57.6 

28 

V 

.13 

3 

44  • 8 

24 

VI 

.42 

9 

64.0 

32 

VII 

.34 

8 

32.0 

20 

VIII 

.38 

8 

38.4 

22 

Average 

.28 

— 

44.8 

— 

1/  Based  on  100-yr.  frequency  storm  of  4-day  duration.  Reference  Tech. 


Paper  No.  49  - Weather  Bureau  and  Tech.  Release  No.  16-SCS. 
2j  Computed  using  Musgrave's  Soil  Loss  Prediction  Formula. 


Additional  benefits  that  will  be  realized  from  this  planned  program 
will  be  the  enhancement  of  natural  beauty  and  wildlife  habitat,  crea- 
tion of  more  pleasant  environment  in  which  to  live  and  play,  and 
expansion  of  the  economy  through  an  increase  in  the  production  and 
quality  of  raw  materials  for  the  wood  products  industries. 
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NONAGRICULTURAL  LAND 


The  Economic  Research  Service  has  analyzed  the  future  land  require- 
ments for  urban  areas  of  more  than  2500  in  population  and  two  selected 
other  land  uses:  highways  and  water-oriented  recreation  areas.  The 

agricultural  economy  of  the  Susquehanna  River  Basin  Report  was  used  as 
a basis  for  determining  these  land  use  requirements.  Projected  trends 
for  these  three  categories  of  land  use  serve  to  illustrate  the  size  and 
scope  of  land  treatment  needed  for  1985-  Neither  sufficient  base  data 
nor  time  was  available  to  fully  analyze  future  land  requirements  for 
all  other  types  of  nonagri cultural  uses  on  a specific  basis. 

Nonagricultural  land,  as  used  in  this  report,  includes  (l)  urban  areas 
of  more  than  2500  in  population  and  (2)  other  land  not  used  for  crop- 
land, pasture,  or  forest  land. 


Land  Requirements  for  Urban  and  Selected  Other  Land  Uses 

By  1985,  496,800  additional  acres  of  land  will  be  required  for  urban, 
highways,  and  water-oriented  recreation  areas  in  the  Susquehanna  River 
Basin.  Land  to  meet  these  needs  will  come  primarily  from  existing 
crop,  pasture,  and  forest  land  (Table  l+,  page  24). 

The  capability  of  the  land  in  the  Susquehanna  River  Basin  to  produce 
its  share  of  agriculture  products  for  the  future  is  directly  affected 
by  the  quantity  and  quality  of  available  land.  The  increasing  popu- 
lation in  the  Basin  is  the  most  significant  factor  affecting  the  avail- 
ability of  agricultural  land.  It  is  anticipated  that  a major  part  of 
the  land  required  for  nonagricultural  uses  will  be  taken  directly  from 
those  lands  best  suited  for  agricultural  use.  Moderate  slopes,  good 
drainage,  and  minimum  vegetative  cover  are  characteristics  of  good 
agricultural  land  which  result  in  low  construction  cost.  In  many  cases, 
the  savings  in  construction  costs  exceed  the  additional  cost  of  these 
more  productive  lands.  This  cost  advantage  often  results  in  the  selec- 
tion of  the  better  lands  for  nonagricultural  or  urban  development. 

Urban  Land  Requirements 

By  1985,  it  is  estimated  that  the  urban  land  of  the  Basin  will 
increase  by  222,400  acres.  This  estimate  is  based  on  published 

U.  S.  Census  land  to  population  ratios.  In  Subbasins  I through 

V,  173  acres  of  land  per  1,000  urban  population  reflects  the 
rural  character  of  this  portion  of  the  Basin  as  compared  to  94 
acres  per  1,000  population  in  Subbasins  VI  through  VIII. 

Pennsylvania's  new  Sewage  Facilities  Act  will  influence  both  the 
quantity  and  quality  of  land  required  for  urban  uses  in  areas 
not  served  by  municipal  sewers.  One  provision  of  the  Act  regu- 
lates the  installation  of  on-site  sewage  disposal  systems  on 
areas  less  than  one  acre  in  size.  On-site  sewage  disposal  sys- 
tems will  be  permitted  only  on  areas  having  favorable  soil 
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properties  for  such  systems.  As  a result,  future  homesite  develop- 
ment will  use  the  better  agricultural  lands  which  have  slight  lim- 
itations for  sewage  disposal  or  lot  sizes  will  increase  to  one 
acre  or  more  in  size  to  avoid  the  requirements  of  the  Act.  New 
York  State's  recent  bond  issue  on  water  pollution  control  will 
also  affect  future  water  quality  sewage  disposal  in  much  the  same 
manner  as  Pennsylvania's  legislation. 

Highway  Land  Requirements 

By  1985,  approximately  162,300  acres  will  be  needed  for  expanding 
the  highway  network  within  the  Basin.  This  estimate  is  based  on 
the  present  average  quantity  of  land  required  for  local.  State, 
and  Federal  highways,  which  is  6.3  acres  per  mile  of  highway.  The 
average  ratio  of  miles  of  highway  to  population  was  found  to  be  15 
miles  per  1,000  for  those  counties  in  Pennsylvania  selected  to 
approximate  the  Basin  area.  This,  translated  into  a ratio  of 
acreage  to  population,  amounts  to  95  acres  per  1,000  population. 

Construction  of  all  highways  and  roads  within  Pennsylvania  has 
amounted  to  2,300  miles  or  approximately  13  miles  per  1,000  popu- 
lation increase  during  the  period  1960-1965-  Assuming  that  the 
New  York  part  of  the  Basin  would  have  construction  rates  similar 
to  Pennsylvania,  it  is  estimated  that  construction  during  the  next- 
20  years  would  amount  to  15  miles  per  1,000  population.  This  is 
based  on  the  assumption  that  after  a rapid  construction  rate  dur- 
ing the  next  ten  years,  there  would  be  a considerable  decrease 
during  the  second  ten-year  period.  After  primary  and  secondary 
highways  are  substantially  complete,  the  demand  of  an  increasing 
population  will  be  met,  in  large  part,  by  construction  of  spurs, 
access  roads,  and  improvement  of  present  facilities.  These  types 
of  improvement  require  a minimum  of  additional  land.  Therefore, 
this  construction  rate  was  assumed  to  decrease  to  seven  miles  per 
1,000  population  growth. 

Water-Oriented  Recreation  Land  Requirements 

By  1985,  an  additional  112,100  acres  will  be  needed  to  supply  de- 
mands for  water-oriented  recreation  land  according  to  estimates  by 
the  Bureau  of  Outdoor  Recreation  (Table  3)- 

TABLE  3 

Water-Oriented  Recreation  Land  Requirements  by  Subbasin,  1985 

Subbasins  1985  (Acres) 


I 

13,100 

II 

6,700 

III 

12,800 

IV 

5,900 

V 

4,500 

VI 

800 

VII 

38,800 

VIII 

29,500 

TOTAL 

112|l60 
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The  above  requirements  reflect  the  amount  of  land  needed  to  sup- 
port recreational  activities  directly  related  to  water  surface 
areas  such  as  boating.  The  increase  in  population  1964-1985 
and  the  percent  of  population  expected  to  participate  in  water- 
oriented  recreation  was  used  to  determine  the  amount  of  addi- 
tional surface  water  requirements.  After  the  additional  surface 
water  requirements  were  known,  a ratio  of  three  acres  of  land  to 
one  acre  of  water  was  used  to  estimate  the  amount  of  recreation 
land  required. 


Source  of  Land  to  Meet  Urban  and  Other  Nonagri cultural  Land  Uses 

Land  use  changes  must  take  place  to  meet  the  additional  nonagricultural 
land  requirements  by  1985.  Through  the  period  1964  to  1985,  496,800 

acres  of  land  will  shift  from  crop,  pasture,  forest  and  other  uses  to 
urban,  highway,  and  water-oriented  recreation  uses.  The  projected 
population  increase  1964-1985  was  used  as  the  basis  for  determining 
the  additional  land  requirements  for  these  nonagricultural  uses.  Addi- 
tional land  required  for  urban,  highway,  and  water-oriented  recrea- 
tion uses  is  expected  to  be  composed  of  about  56  percent  crop  and  pas- 
turelant  and  44  percent  forest  and  other  land.  This  would  amount  to  a 
shift  of  281,400  acres  from  crop  and  pastureland  to  nonagricultural 
uses  and  a shift  of  215,400  acres  from  forest  and  other  land  to  non- 
agricultural uses  (Table  4). 


TABLE  4 

Land  Use  Changes  to  Meet  Selected  Nonagricultural  Needs 


Selected  Nonagricultural  Needs,  1985  Acres 

Urban  222,400 

Highways  162,300 

Water-Based  Recreation  Land  112,100 

Total 496,800 

Expected  Sources  to  Meet  Needs  Acres 

Crop  and  Pasture  Land  281,400 

Forest  and  Other  Land  215,400 

Total 496,800 


Data  from  the  Conservation  Needs  Inventory  was  used  to  estimate  the 
capability  of  crop  and  pastureland  which  will  be  taken  for  nonagricul- 
tural uses.  These  estimates  are  given  by  land  class  and/or  subclass 
within  each  of  the  counties  (Appendix  I,  page  1,  Table  5).  The  esti- 
mates considered  physical  capability  of  each  land  group,  past  and 
present  land  use,  trends,  and  technological  changes. 
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Agricultural  Land  Ratio 


The  ratio  of  crop  and  pastureland  to  urban,  forest,  and  other  land  is 
expected  to  decline  by  50  percent  from  1:2  in  1964  to  1:4  in  1985. 

Crop  and  pastureland  will  likely  decline  from  5.8  million  to  3-3  mil- 
lion acres.  This  shift  in  agricultural  land  use  will  be  into  forest, 
urban,  and  other  categories.  Approximately  310  thousand  acres  were 
estimated  to  transfer  to  forest,  222  thousand  to  urban,  and  1,944 
thousand  acres  into  other  land  use.  This  latter  amount  includes  land 
in  transition  from  crop  and  pastureland  to  other  uses.  This  category 
includes  airports,  railroads  and  marshalling  yards,  industrial  parks, 
shopping  centers,  etc.,  not  in  incorporated  limits  of  urban  areas. 
Urban,  forest,  and  other  land  will  increase  from  11.6  million  acres  in 
1964  to  approximately  14. 1 million  in  1985. 


Land  Treatment  Meeds 

Erosion,  excess  water,  and  unfavorable  soil  conditions  are  problems  on 
the  nonagri cultural  land.  The  Soil  and  Water  Conservation  Needs  In- 
ventory indicates  that  treatment  has  been  applied  or  is  not  feasible  on 
990,240  acres.  Treatment  is  needed  to  protect  and  improve  the  remain- 
ing 191,710  acres,  not  including  strip-mined  areas,  as  shown  in  Appen- 
dix I,  page  20,  Table  25.  Establishment  and  maintenance  of  adequate 
cover  is  probably  the  most  important  measure  that  can  be  used  to  pro- 
tect these  types  of  land.  Applicable  erosion  control,  water  disposal, 
and  flood  prevention  measures  can  also  be  installed  to  help  alleviate 
these  problems.  No  effort  was  made  to  develop  land  treatment  costs 
and  a time  table  for  installation  of  land  treatment  measures  for  these 
types  of  land. 

Urban  Development 

Unprotected  urban  construction  sites  produce  large  amounts  of 
sediment.  When  large  areas  of  land  are  stripped  of  all  cover  and 
left  unprotected  for  long  periods  during  construction,  large 
amounts  of  sediment  are  produced.  Erosion  and  sediment  damage 
can  be  reduced  by  developing  these  areas  in  stages,  constructing 
temporary  diversions,  sediment  traps  and  debris  basins  in  critical 
areas,  and  by  seeding  the  disturbed  areas  to  temporary  or  perma- 
nent grasses,  legumes,  or  other  suitable  vegetation  as  soon  as 
possible. 

Roadside  Erosion 


The  three  State  Highway  Departments  have  done  a good  job  in  stabi- 
lizing highway  rights-of-way  through  vegetative  and  structural 
means.  Erosion  does  occur  where  cut  or  fill  slopes  and  drainage 
ditch  grades  are  too  steep  to  permit  establishment  of  permanent 
grass  cover.  Drainage  from  highway  culverts  causes  gullying  on 
adjacent  land  where  drainageways  are  not  stabilized.  Clearing  or 
enlarging  highway  drainage  ditches  removes  the  protective  grass 
cover  and  creates  sources  of  sediment.  Sediment  from  these  sour- 
ces is  deposited  in  or  around  culverts  or  in  streams.  These 
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problems  can  be  and  are  being  reduced  by  regrading  steep  slopes, 
use  of  structural  measures,  and  the  establishment  or  reestablish- 
ment of  cover  on  steep  slopes  and  in  drainage  ditches  and  drain— 
ageways . 1 

Highway  Construction 

Runoff  and  erosion  from  the  construction  of  new  highways  produces 
large  amounts  of  sediment  until  the  areas  are  stabilized  by  vege- 
tation or  by  structural  means.  Drainage  from  new  highway  cul- 
verts causes  an  excessive  amount  of  gullying  on  adjacent  land 
until  the  drainageways  are  stabilized.  This  is  especially  true 
of  interstate  highway  construction.  The  use  of  temporary  desilt- 
ing  or  debris  basins  in  critical  areas  would  help  alleviate  the 
problem.  More  stringent  contract  requirements  would  also  be 
helpful  in  reducing  this  problem. 

Bedload  Deposition 

Excessive  bedload  deposition  is  a problem  on  many  of  the  tributary 
streams  in  the  Basin.  The  major  source  of  this  material  is  from 
streambank  erosion  and  from  deposits  already  present  in  the  chan- 
nels. Excessive  deposits  of  cobble,  gravel,  and  other  coarse  tex- 
tured material  around  bridges  and  culverts  or  in  the  channels, 
such  as  sand  and  gravel  bars,  are  common  in  the  glaciated  areas, 
especially  in  New  York  State.  This  problem  is  also  found  to  a 
lesser  degree  throughout  the  Basin.  Accumulations  of  these  depo- 
sits restrict  water  movement,  cause  minor  flooding,  and  destroy 
fish  spawning  and  fish  food  organism  habitat.  Streambank  stabi- 
lization and  the  use  of  structural  measures  may  help  reduce  this 
problem.  However,  the  use  of  these  measures  is  costly  and  the 
damage  may  not  justify  their  use.  A temporary  solution  to  this 
problem  is  the  complete  removal  of  the  material;  however,  this  is 
detrimental  to  fish  life.  Programs  available  to  help  solve  the 
problems  and  the  need  for  acceleration  of  these  programs  are 
similar  to  those  indicated  on  page  10. 

Mine  Spoil  Areas 


Mining  has  created  many  problems  in  the  Susquehanna  River  Basin, 
especially  in  Pennsylvania.  These  problems  result  primarily  from 
strip  mining  for  anthracite  and  bituminous  coal,  culm  piles  and 
culm  material  resulting  from  deep  mining  of  anthracite  and  bitu- 
minous coal,  and  from  surface  mining  for  stone,  clay,  sand,  gravel, 
or  other  minerals.  Mining  operations  have  left  the  landscape  un- 
attractive and  unproductive  in  most  cases. 

The  Pennsylvania  Legislature  passed  a Bituminous  Coal  Open  Pit 
Mining  Conservation  Act  in  1945  and  an  Anthracite  Strip  Mining 
and  Conservation  Act  in  1947 , which  require  reclamation  of  areas 
stripped  for  coal  by  backfilling  and  planting  to  trees,  shrubs, 
or  grasses  and  legumes.  These  acts  were  amended  several  times 
between  1945  and  1963  to  improve  their  effectiveness.  The  Conser- 
vation Acts  are  administered  by  the  Pennsylvania  Department  of 
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Mines  and  Mineral  Industries.  Compliance  with  the  present  acts 
should  correct  the  problems  on  areas  stripped  for  coal  except 
where  planting  and  seeding  failures  may  occur.  The  major  problems 
occur  on  the  following  areas: 

1.  Areas  stripped  for  bituminous  coal  prior  to  1945  and 
anthracite  prior  to  1947* 

2.  Areas  stripped  for  bituminous  coal  after  1945  and 
anthracite  after  1947  where  planting  and  seeding  failures 
occurred. 

3.  Areas  of  culm  piles  and  culm  material. 

4.  Areas  surface  mined  for  stone,  clay,  gravel,  or  other 
minerals . 

There  are  about  123,700  acres  of  these  problem  strip-mine  coal 
spoil  areas  in  the  Basin.  The  119,700  acres  stripped  before  the 
passage  of  the  Conservation  Acts  are  for  the  most  part  ungraded. 
There  are  more  than  4,000  acres  stripped  after  the  passage  of  the 
Conservation  Acts  which  are  graded  but  where  planting  and  seeding 
failures  have  occurred.  These  areas  are  bare  or  sparsely  covered 
with  vegetation  that  has  seeded  naturally.  This  is  especially 
true  of  the  more  acid  spoil  areas.  They  are  subject  to  excessive 
runoff  and  erosion.  Silt  from  eroded  areas  has,  in  some  cases, 
choked  small  streams  and  turned  clear  waters  muddy.  Where  the 
overburden  was  acid,  streams  were  polluted  further  with  chemicals. 

These  stripmiined  areas  can  be'made  suitable  for  a variety  of  uses 
that  can  contribute  economic  values  to  both  the  landowner  and  the 
general  public.  Basic  reclamation  for  spoil  stabilization,  ero- 
sion control,  and  water  quality  should  be  the  primary  goal.  Re- 
forested areas  can  add  to  the  existing  wood  supply  for  wood-using 
industries.  Areas  vegetated  with  trees,  shrubs,  grasses,  and  leg- 
umes can  provide  food  and  cover  for  wildlife.  Some  of  the  areas 
may  offer  opportunities  for  developing  water  impoundments.  Some 
leveling  and  backfilling  may  be  desirable.  The  extent  of  back- 
filling and  leveling  will  depend  on  the  problem,  location  of  the 
spoil,  and  the  use  to  be  made  of  the  spoil  area.  Most  of  the 
spoil  can  be  revegetated  without  leveling.  Some  of  these  spoil 
areas  have  been  reclaimed  for  uses;  such  as,  industrial  sites, 
housing  developments,  home  sites,  shopping  centers,  parks  and 
playgrounds . 

There  are  more  than  22,500  acres  of  deep-mine  culm  piles  and  culm 
material  in  the  Basin.  Most  of  these  areas  are  located  near 
streams.  The  material  is  generally  fine  since  much  of  it  re- 
sulted from  the  washing  of  coal.  This  material  supports  very  lit- 
tle vegetation,  is  easily  eroded  and  contributes  more  sediment  on 
a per  acre  basis  to  streams  than  any  other  source.-  Reclamation 
is  usually  difficult  and  costly. 
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One  of  the  first  considerations  in  trying  to  correct  or  alleviate 
this  problem  is  to  determine  whether  this  material  can  be  used  for 
some  purpose  and  to  what  extent.  Some  possible  uses  that  might  be 
considered'  are  material  for  road  construction  and  maintenance,  fill 
for  abandoned  strip-mine  pits  and  deep  mines,  fill  for  swampy  or 
low  areas,  fill  material  for  industrial  or  other  similar  sites, 
fuel,  and  as  a substitute  for  sand  and  cinders  used  on  highways 
during  the  winter.  Any  use  that  disposes  of  the  material  would  re- 
duce the  size  of  the  problem. 

About  25,000  acres  have  been  surface-mined  for  stone,  clay,  sand, 
gravel  or  other  minerals.  Many  of  the  areas  are  ungraded  and  bare 
or  sparsely  covered  with  vegetation.  These  areas  are  usually  small 
and  scattered.  Locally,  large  amounts  of  sediment  may  be  produced 
in  the  washing  of  sand  and  gravel.  Runoff  and  erosion  from  areas 
stripped  for  clay  and  sand  also  produce  sediment. 

It  is  estimated  that  about  75  percent  of  the  strip  and  surface- 
mined  areas  should  be  planted  to  trees  and  shrubs  for  forestry  and 
wildlife  use.  A cover  crop  should  be  used  in  conjunction  with  the 
trees  and  shrubs  on  eroded  areas.  Approximately  15  percent  should 
be  planted  to  grasses  and  legumes  for  cover  and  wildlife.  About  10 
percent  will  probably  be  used  for  various  types  of  urban  and  commu- 
nity development. 

A reclamation  plan  should  be  developed  for  each  of  the  problem  areas 
in  accordance  with  the  needs  and  desired  use.  Strip-mined  areas 
should  be  planned  on  a watershed  basis.  These  plans  should  include 
specific  recommendations  for  revegetating,  leveling,  installing 
structures,  stabilizing  roads,  controlling  erosion,  managing  storm 
water,  and  installing  access  roads.  The  reclamation  plans  for  the 
culm  piles  and  culm  areas  will  probably  need  to  be  more  detailed 
because  of  the  nature  of  the  problem.  The  Federal  and  State  agen- 
cies concerned  with  these  problems  have  developed  guides,  methods, 
and  procedures  which  would  be  applicable  in  revegetating,  stabiliz- 
ing, backfilling,  and  leveling  most  of  these  areas. 

If  these  areas  are  stabilized  and  covered  with  suitable  vegetation, 
the  esthetic  values  of  the  Basin's  picturesque  landscape  would  be 
recaptured.  This  would  be  helpful  in  attracting  new  industries  and 
tourists.  A permanent  cover  of  vegetation  would  retard  runoff  and 
erosion  and  minimize  stream  pollution  by  sediment  and  acid  drain- 
age, thereby  improving  the  water  quality  in  the  Basin. 

Federal  cooperation  with  States,  counties,  townships,  boroughs  or 
other  municipalities,  industry,  and  private  individuals  will  un- 
doubtedly be  needed  in  developing  and  carrying  out  a reclamation 
program  for  these  problem  areas.  The  estimated  per  acre  cost  for 
installation  of  vegetative,  critical  area  stabilization  measures 
varies  from  $45  to  $100,  depending  on  the  intensity  of  treatment 
needed.  Leveling  and  structural  measures  are  not  included  in  this 
cost  estimate.  The  Federal  government  should  assume  80  percent  of 
the  installation  cost  and  non-Federal  interests  20  percent. 
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APPENDIX  I 


TABLES  OF  BASIC  DATA 


TABLE  5 


Acreage  in  Lnch  land  Use  by  Land  Capability  Classes** 


SUB- 
BA  JIM 

Land  Capability 
Class 

Cropland 

Pasture 

Forest 

Other  Land 

Urban 

Total  Land  Aren 

i 

53.180 

9,510 

6,240 

2,175 

. 

71,105 

ii 

’ 7)660 

&.915  . 

125.925 

48,955 

- 

498,435 

in 

269.475 

193.640 

260,985 

103.060 

- 

827,160 

IV 

128.305 

141 *365 

237,830 

66,99.5  . _ 

- 

579,995 

1 

V 

- 

- 

- 

VI 

33.886 

174.165 

532,270 

63I115 

- 

803.430 

VII 

5.355 

45,715 

213.90Q  ....  _ 

17,430 

- 

282:400 

VIII 

175 

3)680 

650 

- 

4,503 

* 

25- 

275 

2.010 

927155 

95.090 

T0TA1 

727.950 

650.760 

1,381,300 

304,390  . 

927155 

3.156,640 

I 

20.950 

2)060*" 

2,72° 

3.060 

- 

28,790 

II 

109.650 

19.950 

567840 

15.810 

- 

202.250 

III 

204,525 

93,000 

163.250 

50,315 

- 

511.090 

IV 

87.350 

90.665 

179.990 

52,855 

- 

410.860 

II 

V 

- 

- 

- 

- 

VI 

28,235 

41,240 

127,670 

22~6l5 

- 

219,760 

VII 

6.030 

23.830 

177.880 

11,155 

- 

218,895 

VIII 

22. 

175 

8!l8o 

260 

- 

X705 

• 

330 

20 

i,'6ib 

47.220 

49,180 

TOTAL 

457.160 

270.920 

714,550 

157.680 

47,220 

1.697,530 

I 

20,310 

2,325 

5,990 

2.860 

- 

31,085 

II 

192,630 

21,475 

69! 335 

4i.4oo 

- 

324,840 

III 

21^155 

64,125 

95,845 

52,425 

- 

928.550 

IV 

62,680 

65,500 

231,150 

35,125 

- 

394.455 

III 

V 

- 

- 

- 

VI 

11,460 

20,755 

418^387 

10,735 

- 

461,337 

VII 

6,470 

17,690 

(16)185 

12,060 

- 

452,405 

VIII 

125 

780 

32,155 

6^5 

- 

35.725 

* 

540 

- 

21.065 

21 ,040 

171.300 

213.995 

TOTAL 

510,370 

192,650 

1,290,112 

175,910 

171,300 

2,340,342 

I 

2)960 

290 

5,540 

830 

- 

9.620 

II 

60,540 

6,570 

285,190 

15,920 

- 

3687220 

III 

49,570 

10,610 

202,390 

19,085 

- 

281,635 

IV 

18,495 

7,520 

131,290 

161510 

- 

173,815 

IV 

V 

10 

- 

- 

10 

VI 

8.605 

3.6l5 

373.590 

6,215 

- 

392,025 

VII 

1,860 

1,960 

413.410 

4,430 

- 

421,660 

VIII 

- 

- 

21,350 

1,610 

- 

228960 

* 

330 

195 

151.180 

11:870 

44.990 

208)365 

T<  )TAL 

142.370 

30.760 

1.583.940 

76.250 

44,990 

1.878)510 

I 

17,530 

1,930  . 

8,265 

1,920 

- 

29.645 

II 

180.780 

22.520 

178 ,050 

22.260 

- 

403.610 

III 

93.640 

23.830 

119  ioo 

33,370 

- 

270)240 

IV 

58,715 

12 ,260 

94.520 

23,510 

- 

1898005 

V 

V 

40 

- 

- 

- 

40 

VI 

28.335 

8,250 

512.218 

16.160 

- 

564.963 

VII 

14,020 

12,640 

932,590 

19,670 

- 

978.920 

VIII 

40 

100 

568245 

5l8lO 

- 

62,195 

* 

- 

15° 

340 

70-.680 

71.170 

TOTAL 

393,100 

81.680 

1.901.288 

123.040 

70.680 

2.569)788 

I 

7,310 

695““ 

3.905 

, V55 

- 

12,645 

II 

131,390 

22.455 

82,815 

16.165 

- 

252,925 

III 

87.280 

24,775 

119.280 

12,110 

- 

243,445 

IV 

122.190 

30.935 

154.970 

18.265 

- 

525.860 

VI 

V 

- 

80 

1,950 

- 

- 

1.555 

VI 

62.680 

17.480 

445,790 

16.665 

- 

592,615 

VII 

26.050 

26.255 

479,380 

12,055 

- 

595,790 

VIII 

- 

- 

151.620 

80 

- 

151.700 

* 

- 

- 

5,030 

5.985 

82.200 

93.215 

Ti  -TAL 

436.900 

122,680 

1.443,340 

82 .060 

82.200 

2,167,180 

i 

12.915 

770 

1,855 

660 

- 

18)200 

ii 

152.590 

17,175 

37,210 

17.425 

- 

224,200 

hi 

89.795 

13.270 

56,773 

11.370 

- 

171.210 

IV 

75,835 

14,250 

44,000 

13.940 

- 

148,025 

VII 

V 

95 

- 

95 

VI 

46,640 

8.905 

212,075 

15,305 

- 

282.925 

VII 

25,945 

11,850 

305.820 

19,705 

- 

363)920 

VIII 

70 

10 

51,240 

3,935 

_ 

59,755 

* 

120 

- 

5!  880 

20.940 

82.650 

, 109.590 

TOTAL 

**03,710 

66.230 

714,950 

102,780 

828650 

1,570.320 

I 

*>1.365 

10,495 

5,005 

2)265 

. 

59.070 

II 

542,630 

82,425 

78.085 

48.090 

_ 

751)230 

III 

246.145 

53.095 

72,3'So 

32.160 

_ 

(03.760 

IV 

179.740 

50,625 

70.450 

30,995 

_ 

331.8io 

VIII 

V 

1.710 

1,640 

3.060 

315 

- 

6.725 

VI 

58.815 

30,475 

254,760 

21.340 

363.590 

VII 

17.055 

12.585 

1521550 

11,045 

_ 

193.235 

VIII 

20 

360 

6.210 

705 

- 

7.295 

* 

So" 

- 

1,090 

12,985 

146,400 

160:505  . 

TOTAL 

1.085,560 

241.700 

643,520 

159.840 

146.400 

2,277.020 

I 

176.520 

28,075 

39,520 

— 1 OoW" 

_ 

258.160 

II 

1, 607,070 

•nC  J,Or 

913,050 

226,025 

- 

3,025.230  ' 

III 

1,256.585 

*>76,345 

1,090,285 

313.875 

- 

3.137)o90 

Entire 

IV 

zisi-io 

413.120 

1.183,700 

. 258,195 

_ 

2,598.525 

Banin 

V 

1.760 

1.720 

4.605 

315 

- 

8,405 

VI 

276.650 

304.880 

2.876,760 

172.150 

_ 

3,630,445 

VII 

102,785 

152,525 

3,091.715 

107.550 

- 

' 3.454.575 

VIII 



1,600 

328,680 

13.215 

_ 

343.840-' 

* 

i±495 

620 

184 1685 

76.580 

737.680 

1.001:060 

TOTAL 

4,157.120 

1.657,380 

. 9,673,000 

_ 1 aol.950  . 

. 737,680  . 

17.407.130 

* nrea 

reported  without  a land 

capability 

classification . 

**  Source  - Soil 

and  Water  Conservation  N>eds 

Inventory  - 1904 « 
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TABLE  6 


Land 

Use,  Susquehanna  River  Basin  by  Subbasin, 

1964 

Subbasin 

Cropland 

Pasture 

Forest 

Urban 

Other 

Total 
Land  Area 

I 

727,950 

650,760 

1,381,300 

92,240 

304,390 

3,156,640 

II 

457,160 

270,920 

714,550 

47,240 

157,680 

1,647,550 

III 

510,370 

192,650 

1,290,110 

171,310 

175,880 

2,340,320 

IV 

142,370 

30,760 

1,583,940 

45,010 

76,260 

1,878,340 

V 

393,100 

81,680 

1,901,290 

70,670 

123,020 

2,569,760 

VI 

436,900 

122,680 

1,443,340 

82,200 

82,060 

2,167,180 

VII 

403,710 

66,230 

714,950 

82,610 

102,800 

1,370,300 

VIII 

1,085,560 

241 , 700 

643 , 520 

146,400 

159,860 

2,277,040 

TOTALS 

4,157,120 

1,657,380 

9,673,000 

737,680  1 

,181,950 

17,407,130 

TABLE  7 


Land 

Use,  Susquehanna  River  Basin  by  Subbasin, 

1985 

Subbasin 

Cropland 

Pasture 

Forest 

Urban 

Other 

Total 
Land  Area 

I 

435,000 

441,000 

1,455,000 

123,000 

702,000 

3,156,000 

II 

147,000 

241,000 

817,000 

63,000 

380,000 

1,648,000 

III 

144,000 

173,000 

1,340,000 

212,000 

472,000 

2,341,000 

I V 

81,000 

80,000 

1,606,000 

52,000 

59,000 

1,878,000 

V 

266,000 

69,000 

1,932,000 

94,000 

208,000 

2,569,000 

VI 

136,000 

18,000 

1,453,000 

100,000 

460,000 

2,167,000 

VII 

320,000 

40,000 

730,000 

115,000 

165,000 

1,370,000 

VIII 

638,000 

109,000 

650,000 

201,000 

680,000 

2,278.000 

TOTALS 

2,167,000 

1,171,000 

9,983,000 

960,000  3 

,126,000 

17,407,000 
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TABLE  10 


Cropland  Treatment  Program  Timetable 


Dominant  Problem 

Total  Acreage 
Needing 
Treatment 
as  of  1964 

Total  Acreage 
Treated 
as  of  1964 

Total  Acreage  Estimated  Acreage 
Remaining  to  be  Treated 

to  be  Treated  1964  --  1985 

after  1964  Present  Programs 

Estimated  Acreage 
of  Accelerated 
Treatment 

to  1985  & 

Acreage 
Needing 
Treatment 
after  1985 

SUBBASIN  I 

No  or  Minor  Problems 

66,810 

66,810 

_ 

- 

- 

Erosion 

458,990 

177,180 

281,810 

154,996 

30,999 

95,815 

Excess  Water 

153,140 

58,060 

95,080 

57,048 

11,410 

26,622 

Unfavorable  Soil  Conditions 

49,010 

20,330 

28,680 

20,076 

4,015 

4,589 

Subtotal 

727,950 

322.380 

405,570 

232,119 

46,424 

127,027 

SUBBASIN  II 

No  or  Minor  Problems 

22,330 

22,330 

- 

- 

- 

- 

Erosion 

316,290 

80,890 

235,400 

129,470 

25,894 

80,036 

Excess  Water 

115,290 

38,305 

74,985 

44,991 

8,998 

20,996 

Unfavorable  Soil  Conditions 

5,250 

3,730 

1,520 

1,064 

213 

243 

Subtotal 

457,160 

145,255 

311,905 

175,525 

35,105 

101,275 

SUBBASIN  III 

No  or  Minor  Problems 

25,480 

25,480 

- 

- 

- 

- 

Erosion 

378,470 

148,910 

229,560 

126,258 

25,251 

78,051 

Excess  Water 

75,150 

32,270 

42,880 

25,728 

5,146 

12,006 

Unfavorable  Soil  Conditions 

31,270 

18,205 

13,065 

9,146 

1,829 

2,090 

Subtotal 

510,370 

224,865 

285,505 

161,132 

32,226 

92,147 

SUBBASIN  IV 

No  or  Minor  Problems 

4,570 

4,570 

- 

- 

- 

- 

Erosion 

118,780 

34,210 

84,570 

46,514 

9,303 

28,753 

Excess  Water 

13 ,300 

5,170 

8,130 

4,878 

976 

2,276 

Unfavorable  Soil  Conditions 

5,720 

3,400 

2,320 

1,624 

325 

371 

Subtotal 

142,370 

47,350 

95,020 

53,016 

10,604 

31,400 

SUBBASIN  V 

No  or  Minor  Problems 

32,820 

32,820 

_ 

- 

- 

- 

Erosion 

299,450 

83,640 

28,480 

17,088 

3,418 

7,974 

Unfavorable  Soil  Condition.. 

15,280 

8,940 

6,340 

4,438 

888 

1,014 

Subtotal 

393,100 

142,470 

250,360 

140,221 

28,045 

82,364 

SUBBASIN  VI 

No  or  Minor  Problems 

12 , 510 

12 , 510 

_ 

- 

- 

- 

Erosion 

351,585 

103,945 

247,640 

136,202 

27,240 

84,198 

Excess  Water 

38,295 

15,325 

22,970 

13,782 

2,756 

6,432 

Unfavorable  Soil  Conditions 

34,510 

16,550 

17,960 

12,572 

2,514 

2,874 

Subtotal 

436,900 

148,330 

228,570 

162,556 

32,510 

93,504 

SUBBASIN  VII 

No  or  Minor  Problems 

14,510 

14,510 

_ 

- 

- 

- 

Erosion 

332 ,440 

85,690 

246,750 

135,712 

27,142 

83,896 

.Excess  Water 

36 , 500 

15,140 

21,360 

12,816 

2,563 

5,981 

'nfavorable  Soil  Conditions 

20,260 

9,180 

11,080 

7,756 

1,551 

1,773 

Subtotal 

403,710 

124,520 

279,190 

156,284 

31,256 

91,650 

SUBBASIN  VIII 

No  or  Minor  Problems 

59,585 

59,585 

_ 

- 

- 

- 

Erosion 

941,640 

205,950 

735,690 

404,629 

80,926 

230,135 

Excess  Water 

69,280 

29,040 

40,240 

24,144 

4,829 

11,267 

Unfavorable  Soil  Conditions 

15,055 

6,485 

8,570 

5,999 

1,200 

1,371 

Subtotal 

1,085,560 

301,060 

784,500 

434,772 

86,955 

262,773 

BASIN 

TOTAL 

No  or  Minor  Problems 

238,615 

238,615 

- 

_ 

- 

_ 

Erosion 

3,197,645 

920,415 

2,277,230 

1,252,476 

250,494 

774,260 

Excess  Water 

544,505 

210,380 

334,125 

200,475 

40,096 

93,554 

Unfavorable  Soil  Conditions 

176,355 

86,820 

89,535 

62,675 

12,535 

14,325 

Basin  Total 

4,157,120 

1,456,230 

2,700,890 

1,515,625 

303,125 

882,140 

1 / It-'  mended  2(  percent  accelera'  ion. 
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TABLE  11 


Estimated  Land 

Treatment  Costs  for  Cropland 

Installation 

Technical 

Total 

Problem 

Acres 

Cost 

Cost 

Cost 

SUBBASIN  I 

Minor  Problems-”- 

21,760 

_ 

_ 

Erosion 

260,050 

$ 5,681,760 

$ 

1,343,495 

$ 7,025,255 

Excess  Water 

95,080 

9,757,347 

1,646,201 

11,403,548 

Unfavorable  Soil  Conditions 

28,680 

324,405 

75,499 

399,904 

Subtotal 

405,570 

15,763,512 

3,065,196 

18,828,707 

SUBBASIN  II 

Minor  Problems-”- 

12,640 

- 

- 

- 

Erosion 

222,760 

$ 5,885,749 

$ 

1,154,052 

$ 7,039,801 

Excess  Water 

74,985 

8,132,550 

1,390,818 

9,523,368 

Unfavorable  Soil  Conditions 

1,520 

17,375 

3,999 

21,374 

Subtotal 

311,905 

14,035,674 

2,548,869 

16,584,543 

SUBBASIN  III 

Minor  Problems-”- 

10,630 

- 

- 

- 

Erosion 

218,930 

$ 5,643,192 

$ 

1,155,852 

$ 6,799,044 

Excess  Water 

42,880 

4,176,975 

683,659 

4,860,634 

Unfavorable  Soil  Conditions 

13,065 

149,352 

34,394 

183,746 

Subtotal 

285,505 

9,969,519 

1,873,905 

11,843,424 

SUBBASIN  IV 

Minor  Problems-"- 

1,890 

_ 

_ 

Erosion 

82,680 

$ 2,067,962 

$ 429,050 

$ 2,497,012 

Excess  Water 

8,130 

795,517 

131,383 

926,900 

Unfavorable  Soil  Conditions 

2,320 

26,521 

6,107 

32,628 

Subtotal 

95,020 

2,890,000 

566,540 

3,456,540 

SUBBASIN  V 

Minor  Problems*- 

10,770 

- 

- 

_ 

Erosion 

205,040 

$ 4,851,389 

$ 

1,044,222 

$ 5,895,611 

Excess  Water 

28,480 

2,702,417 

447,373 

3,149,793 

Unfavorable  Soil  Conditions 

6,340 

72,485 

16,691 

89,176 

Subtotal 

250,630 

7,626,291 

1,508,286 

9,134,577 

SUBBASIN  VI 

Minor  Problems-"- 

2,476 

— 

_ 

_ 

Erosion 

245,164 

$ 5,615,003 

$ 

1,170,105 

$ 6,785,108 

Excess  Water 

22,970 

2,533,218 

450,168 

2,983,386 

Unfavorable  Soil  Conditions 

17,960 

205,308 

47,280 

252,588 

Subtotal 

288,570 

8,353,529 

1,667,553 

10,021,082 

SUBBASIN  VII 

Minor  Problems-”- 

9,650 

- 

_ 

_ 

Erosion 

237,100 

$ 5,575,261 

$ 

1,182,147 

$ 6,757,408 

Excess  Water 

21,360 

2,147,574 

365,678 

2,513,252 

Excess  Water 

21,360 

2,147,574 

365,678 

2,513,252 

Unfavorable  Soil  Conditions 

11,080 

126,656 

29,168 

155,824 

Subtotal 

279,190 

7,849,791 

1,576,993 

9,426,484 

SUBBASIN  VIII 

Minor  Problems-!!- 

21,630 

- 

- 

- 

Erosion 

714,070 

$ 16,628,444 

$ 

3,593,095 

$ 20,221,539 

Excess  Water 

40,240 

3,853,504 

642,773 

4,496,277 

Unfavorable  Soil  Conditions 

8,570 

97,969 

22,561 

120,530 

Subtotal 

784,510 

20,579,917 

4,258,429 

24,838,346 

TOTAL 

2,700,890 

$87,068,933 

$17,065,770 

$104,134,703 

* No  permanent  type  practices  required. 
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TABLE  12 


Estimated 

Accelerated  ! 

Land 

Treatment  Costs  for 

Cropland  to  1985 

1/ 

Acres  of 

Dominant 

Accelerated 

. Installation 

Technical 

Total 

Problem 

Treatment  to 

19854/  Cost 

Cost 

Cost 

SUBBASIN  I 

Erosion 

30,999 

$ 677,328 

$ 160,265 

$ 837,593 

Excess  Water 

11,410 

1,170,894 

197,507 

1,368,401 

Unfavorable  Soils 

4,015 

45,410 

10,559 

55,969 

Subtotal 

46,424 

1,893,632 

368,331 

2,261,963 

SUBBASIN  II 

Erosion 

25,894 

$ 684,119 

$ 134,131 

$ 818,250 

Excess  Water 

8,998 

975,923 

166,913 

1,142,836 

Unfavorable  Soils 

213 

2,435 

560 

2,995 

Subtotal 

35,105 

1,662,477 

301,604 

1,964,081 

SIJBBASIN  III 

Erosion 

25,251 

$ 650,971 

$ 133,325 

$ 784,296 

Excess  Water 

5,146 

501,272 

82,027 

583,299 

Unfavorable  Soils 

1,829 

20,905 

4,810 

25,715 

Subtotal 

32,226 

1,173,148 

220,162 

1,393,310 

SUBBASIN  IV 

Erosion 

9,303 

$ 232,668 

$ 48,283 

$ 280,951 

Excess  Water 

976 

95,502 

15,772 

111,274 

Unfavorable  Soil: 

325 

3,715 

855 

4,570 

Subtotal 

10,604 

331,885 

64,910 

396,795 

SUBBASIN  V 

Erosion 

23,739 

$ 561,665 

$ 120,832 

$ 682,497 

Excess  Water 

3,418 

324,334 

53,697 

378,031 

Unfavorable  Soils 

888 

10,150 

2,335 

12,485 

Subtotal 

28,045 

896,149 

176,864 

1,073,013 

SUBBASIN  VI 

Erosion 

27,240 

$ 623,796 

$ 129,935 

$ 753,731 

Excess  Water 

2,756 

303,932 

54,018 

357,950 

Unfavorable  Soils 

2,514 

28,735 

6,612 

35,347 

Subtotal 

32,510 

956,463 

190,565 

1,147,028 

SUBBASIN  VII 

Erosion 

27,142 

$ 638,108 

$ 135,439 

$ 773,547 

Excess  Water 

2,563 

257,684 

43,879 

301,563 

Unfavorable  Soils 

1,551 

17,728 

4,079 

21,807 

Subtotal 

31,256 

913,520 

183,397 

1,096,917 

SUBBASIN  VIII 

Erosion 

80,926 

$1,884,767 

$ 407,058 

$ 2,291,825 

Excess  Water 

4,829 

462,425 

77,119 

539,544 

Unfavorable  Soils 

1,200 

13,716 

3,156 

16,872 

Subtotal 

86,955 

2,360,908 

487,333 

2,848,241 

BASIN  TOTAL 

Erosion 

250,494 

$5,953,422 

$L,  269, 268. 

$ 7,222,690 

Excess  Water 

40,096 

4,091,966 

690,932 

4,782,898 

Unfavorable  Soils 

12,535 

142,794 

32,966 

175,760 

Total 

303,125 

$10,188,182 

$1,993,166 

$12,181,348 

\J  Recommende^2^^ercent  acceleraM^r^ 
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TABLE  13 


Pasture  Treatment  Program  Timetable 

Treatment  or  Problem 

Estimated  Acreage 
Total  Acreage  to  be  Treated 

Needing  Treatment  1964  - 1985 

as  of  1964  Present  Programs 

Estimated  Acreage 
of  Accelerated 
Land  Treatment 
to  1985  y 

Acreage 
Needing 
Treatment 
after  1985 

SUBBASIN  I 

Acres  Needing  Treatment 

355,750 

249,025 

49,805 

56,920 

Establishment,  Reestablishment  and  Improvement  of  Cover 

349,145 

244,401 

48,880 

55,864 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

101,213 

70,849 

14,170 

16,194 

Excess  Water 

59,180 

41,426 

8,285 

9,469 

SUBBASIN  II 

Acres  Needing  Treatment 

158,720 

111,104 

28,221 

25,395 

Establishment,  Reestablishment  and  Improvement  of  Cover 

121,405 

84,983 

16,997 

19,425 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

37,577 

26,304 

5,261 

6,012 

Excess  Water 

15,570 

10,899 

2,180 

2,491 

SUBBASIN  III 

Acres  Needing  Treatment 

117,110 

81,977 

16,395 

18,738 

Establishment,  Reestablishment  and  Improvement  of  Cover 

104,550 

73,185 

14,637 

16,728 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

6,880 

4,816 

963 

1,101 

Excess  Water 

38,240 

26,768 

5,354 

6,118 

SUBBASIN  IV 

Acres  Needing  Treatment 

22,710 

15,897 

3,179 

3,634 

Establishment,  Reestablishment  and  Improvement  of  Cover 

21,010 

14,707 

2,941 

3,362 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

2,240 

1,568 

314 

358 

Excess  Water 

3,940 

2,758 

552 

630 

SUBBASIN  V 

Acres  Needing  Treatment 

58,090 

40,663 

8,133 

9,294 

Establishment,  Reestablishment  and  Improvement  of  Cover 

51,190 

35,833 

7,167 

8,190 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

7,710 

5,397 

1,079 

1,234 

Excess  Water 

8,180 

5,726 

1,145 

1,304 

SUBBASIN  VI 

Acres  Needing  Treatment 

89,800 

62,860 

12,572 

14,368 

Establishment,  Reestablishment  and  Improvement  of  Cover 

81,960 

57,372 

11,474 

13,114 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

9,230 

6,461 

1,292 

1,477 

Excess  Water 

14,040 

9,828 

1,966 

2,246 

SUBBASIN  VII 

Acres  Needing  Treatment 

45,610 

31,927 

6,385 

7,298 

Establishment,  Reestablishment  and  Improvement  of  Cover 

42,680 

29,876 

5,975 

6,829 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

2,890 

2,023 

405 

462 

Excess  Water 

10,560 

7,392 

1,478 

1,690 

SUBBASIN  VIII 

Acres  Needing  Treatment 

142,570 

99,799 

19,960 

22,811 

Establishment,  Reestablishment  and  Improvement  of  Cover 

130,550 

91,385 

18,277 

20,888 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

19,770 

13,839 

2,768 

3,163 

Excess  Water 

40,270 

28,189 

5,638 

6,443 

BASIN  TOTAL 

Acres  Needing  Treatment 

990,360 

693,252 

138,650 

158,458 

Establishment,  Reestablishment  and  Improvement  of  Cover 

902,490 

. 631,742 

126,348’ 

144,400 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

187,510 

131,257 

26,252 

30,001 

Excess  Water 

189,980 

132,986 

26,598 

30,396 

I / Recommended  20  percent  acceleration. 
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Estimated  Land  Treatment  Costs  for  Pastureland 


Installation 

Technical 

Total 

Practice  or  Problem 

Acres 

Cost 

Cost 

Cost 

SUBBASIN  I 


Establishment,  Reestablishment  and  Improvement  of  Cover  349,145  $ 17,658,009 
Erosion,  Overgrazing  and  Encroachment  of  Plants  101,213  1,766,521 
Excess  Water  59,180  5,225,890 
Subtotal  - 24,650,420 


f 307,247 
325,906 
776,856 
1,410,009 


17,965,256 

2,092,427 

6,002,746 

26,060,429 


Establishment,  Reestablishment  and  Improvement  of  Cover 
Erosion,  Overgrazing  and  Encroachment  of  Plants 
Excess  Water 
Subtotal 


SUBBASIN  II 

121,406 

37.576 

15.577 


6,188,670 

655,825 

1,375,527 

8,220,022 


106,838 

100,995 

204,479 

412,312 


6,295,508 

756,820 

1,580,006 

8,632,334 


Establishment,  Reestablishment  and  Improvement  of  Cover 
Erosion,  Overgrazing  and  Encroachment  of  Plants 
Excess  Water 
Subtotal 


SUBBASIN  III 

104,550 
6,880 
38,240 


5,287,618 

120,080 

3,379,828 

8,787,526 


92,005 
22,153 
502,987 
617, 145 


5,379,623 

142,233 

3,882,815 

9,404,671 


Establishment,  Reestablishment  and  Improvement  of  Cover 
Erosion,  Overgrazing  and  Encroachment  of  Plants 
ExcessWater 
Subtotal 


SUBBASIN  IV 

21,010 
2,240 
3,940 


1,062,581 

39,096 

347,922 

1,449,599 


18,488 

7,212 

51,720 

77,420 


1,081,069 

46,308 

399,642 

1,527,019 


Establishment,  Reestablishment  and  Improvement  of  Cover 
Erosion,  Overgrazing  and  Encroachment  of  Plants 
Excess  Water 
Subtotal 


SUBBASIN  V 

51,190 
7,710 
8,180 


2,588,934 

134,567 

722,335 

3,445,836 


45,048 

24,826 

107,379 

177,253 


2,633,982 

159,393 

829,714 

3,623,089 


SUBBASIN  VI 


Establishment,  Reestablishment  and  Improvement  of  Cover  81,960 
Erosion  Overgrazing  and  Encroachment  of  Plants  9,230 
Excess  Water  14,040 
Subtotal 


4,145,127 

161,119 

1,239,802 

5,546,048 


72,125 

29,724 

184,303 

286,152 


4,217,252 

190,843 

1,424,105 

5,832,200 


SUBBASIN  VII 


Establishment,  Reestablishment  and  Improvement  of  Cover  42,680 
Erosion,  Overgrazing  and  Encroachment  of  Plants  2,895 
Excess  Water  10,560 
Subtotal  - 


2,158,541 

50,528 

932,501 

3,141,570 


37,558 

9,322 

138,623 

185,503 


2,196,099 

59,850 

1,071,124 

3,327,073 


SUBBASIN  VIII 


Establishment,  Reestablishment  and  Improvement  of  Cover  130,550  ® 6,602,566 
Erosion,  Overgrazing  and  Encroachment  of  Plants  19,770  345,054 
Excess  Water  40,270  556,043 
Subtotal  - 10,503,663 


114,885 

63,659 

528,624 

707,168 


6,717,451 

408,713 

4,084,667 

11,210,831 


TOTAL 


990,360 


$ 65,744,684 


$ 3,872,962 


$ 69,617,646 


1/  Total  pasture  acreage  needing  treatment. 


Column  total  exceeds  this  acreage  because  of  overlapping  treatment. 
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Estimated 

Accelerated  Land  Treatment  Costs  for 

Pastureland  to  1985 

Acres  of 

1 

Accelerated 

Installation 

Technical 

Total 

Dominant  Problem 

Treatment  to  1985 

Cost 

Cost 

• Cost 

SUBBASIN  I 

Acres  Needing  Treatment 

49,805 

$3,451,265 

$197,423 

$3,648,688 

Establishment,  Reestablishment  and  Improvement  of  Cover 

48,880 

2,472,350 

43,014 

2,515,364 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

14,170 

247,267 

45,627 

292,894 

Excess  Water 

8,285 

731,648 

108,782 

840,430 

SUBBASIN  II 

Acres  Needing  Treatment 

22,221 

$1,144,028 

$ 60,564 

$1,204,592 

Establishment,  Reestablishment  and  Improvement  of  Cover 

16,997 

859,708 

14,957 

874,665 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

5,261 

91,804 

16,940 

108,744 

Excess  Water 

2,180 

192,516 

28,667 

221,183 

SUBBASIN  III 

Acres  Needing  Treatment 

16,395 

$1,229,955 

$ 86,279 

$1,316,234 

Establishment,  Reestablishment  and  Improvement  of  Cover 

14,637 

740,339 

12,880 

753,219 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

963 

16,804 

3,101 

19,905 

Excess  Water 

5,354 

472,812 

70,298 

543,110 

SUBBASIN  IV 

Acres  Needing  Treatment 

■ 3,179 

$ 202,982 

$ 10,847 

$ 213,829 

Establishment,  Reestablishment  and  Improvement  of  Cover 

2,941 

148,756 

2,588 

151,344 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

314 

5,479 

1,011 

6,490 

Excess  Water 

552 

48,747 

7,248 

55,995 

SUBBASIN  V 

Acres  Needing  Treatment 

8,133 

$ 482,451 

$ 24,815 

$ 507,266 

Establishment,  Reestablishment  and  Improvement  of  Cover 

7,167 

362,507 

6,307 

368,814 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

1,079 

18,829 

3,474 

22,303 

Excess  Water 

1,145 

101,115 

15,034 

116,149 

SUBBASIN  VI 

Acres  Needing  Treatment 

• 12,572 

$ 780,992 

$ 39,386 

$ 820,378 

Establishment,  Reestablishment  and  Improvement  of  Cover 

11,474 

584,830 

10,097 

594,927 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

1,292 

22,545 

3,475 

26,020 

Excess  Water 

1,966 

173,617 

25, 814 

199,431 

SUBBASIN  VII 

Acres  Needing  Treatment 

6,385 

$ 439,805 

$ 25,968 

$ 465,773 

Establishment,  Reestablishment  and  In^irovement  of  Cover 

5,975 

302,216 

5,258 

307,474 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

405 

7,067 

1,304 

8,371 

Excess  Water 

1,478 

130,522 

19,406 

49,928 

SUBBASIN  VIII 

Acres  Needing  Treatment 

19,960 

$1,470,645 

$ 99,024 

$1,569,669 

Establishment,  Reestablishment  and  In^rovement  of  Cover 

18,277 

924,451 

16,084 

940,535 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

2,768 

48,302 

8,913 

57,215 

Excess  Water 

5,638 

497,892 

74,027 

571,919 

BASIN  TOTAL 

Acres  Needing  Treatment 

138,650 

$9,202,123 

$544,306 

$9,746,429 

Establishment,  Reestablishment  and  Improvement  of  Cover 

126,348 

6,395,157 

111,185 

6,506,342 

Erosion,  Overgrazing  and  Encroachment  of  Plants 

26,252 

458,097 

83,845 

541,942 

Excess  Water 

26,598 

2,348,869 

349,276 

2,698, 145 

1 / Recommended  3.0  percent  acceleration. 
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•Estimated  Surface  Runoff  Reduction  Resulting  from  Treatment  of  Cropland  — ' 

Runoff  from  Acres  to  be  Total  Estimated  Acres  .Total  -Acres  Total  Total  -Total 

100-Yr.  Freq.  Treated  Storm  of  Accelerated  Storm  to  be  Storm  Acres  Storm 

4-Day  Duration  1964  - 1965  Runoff  Land  Treatment  Runoff  Treated  Runoff  to  be  Runoff  Percent 

(Inches)  Present  Programs  (Ac.  Ft.)  to  1985  (Ac.  Ft.)  after  1985  (Ac.  Ft.)  Treated  (Ac.  Ft.)  Reduction 
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TABLE  20 


Forest  Land  Area  and  Ownership  by  Subbasin  - 1967 

Subbasin 

Total  Forest 
Land 
(Acres) 

Private 

(Acres) 

Public 

(Acres) 

Percent 

Public 

I 

1,331,300 

1,195,993 

185,307 

13 

II 

714,550 

677,384 

37,166 

5 

III 

1,290,110 

1,134,492 

155,620 

12 

TV 

1,533,940 

1,029,903 

554,037 

35 

V 

l,9rl,290 

1,122,525 

778,763 

41 

VI 

1,443,340 

1,180,340 

263,000 

18 

VII 

714,950 

538,260 

176,690 

25 

VIII 

643 , 520 

558,420 

85,100 

13 

TOTALS 

9,673,000 

7,437,317 

2,235,683 

23 

- 15- 


TABLE  21 


Stand  Sine  Distribution  by 

Subbasin  - 1966 

Subbasin 

Stand  Size  Class  by 

Percent 

Sawtimber 

Seedlings  and  Saplings 

Poles 

I 

12 

5P 

30 

II 

19 

56 

25 

III 

15 

5? 

33 

IV 

6 

59 

35 

V 

61 

3U 

VI 

12 

61 

27 

VII 

11 

hh 

U5 

VIII 

7 

hP 

U5 

Average 

10 

57 

33 

- 16  - 
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TABLE  23 


Forest 

Land  Treatment  Needs 

by  States  (Ac 

res ) 

Practice 

Pennsylvania 

New  York 

Maryland 

Total 

Protection  from  Fire 

7,909,710 

1,700,820 

62,470 

9,673,000 

Protection  from  Grazing 

628,600 

252,700 

5,700 

891,000 

Protection  from  Over cutting 

5,115,700 

1,099,800 

40,700 

6,256,200 

Hydrologic  Stand  Improvement 

4,065,700 

875,100 

31,300 

4,972,100 

Reforestation 

Watershed  Protection 

110,000 

30,000 

2,000 

150,000 

Critical  Areas 

35,000 

7,000 

1,000 

43,000 

Erosion  Control 

Skid  Trails,  Log  Roads, 
and  Access  Roads 

8,000 

1,700 

300 

10,000 

Revegetation  of  Mining  Areas 
(Tree  and  Shrub  Plantings) 

Coal  Strip  Mines 

93,000 

Surface-Mine  Areas  for  Other 

Minerals 

18,800 
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total  20,909,000  25,142,000 


Estimate  of  Need  for  Treatment  on  Other  Land  _ 1967 
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